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The Africa Research in Sustainable Intensification for the Next Generation (Africa RISING) 
program consists of three research-for-development projects supported by the United States 
Agency for International Development as part of the U.S. Government’s Feed the Future 
initiative.  
 
Through action research and development partnerships, Africa RISING will create opportunities 
for smallholder farm households to move out of hunger and poverty through sustainably 
intensified farming systems that improve food, nutrition, and income security, particularly for 
women and children, and conserve or enhance the natural resource base. 
 
The three regional projects are led by the International Institute of Tropical Agriculture (in West 
Africa and East and Southern Africa) and the International Livestock Research Institute (in the 
Ethiopian Highlands). The International Food Policy Research Institute leads the program’s 
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Partners and their roles 
Partners and their responsibilities 
Name Country Role/responsibility 
Government mnistries and entities Ghana Mali  
Ministry of Food and Agriculture (MOFA) √  Scale-out SI technologies and establish R4D platforms 
Ghana Health Services √  Household nutrition R4D with UDS and IITA 
Veterinary services division (VSD) √  Animal health and capacity building of community 
health workers 
Women in Agriculture Development (WAID) √  Nutrition education and food demonstrations 
Institut d’Economie Rurale (IER)  √ R4D on crop and livestock and capacity building 
Regional Direction of Agriculture in Sikasso (DRA-Sikasso)  √ Scale-out provision of secondary data on 
socioeconomics 
Academic/National Research Institutions   
Animal Research Institute (ARI) √  R4D on livestock production (sheep and goats) with ILRI 
Crops Research Institute (CRI) √  Breeder seed of improved cereals and legumes 
Kwame Nkrumah University of Science and Technology (KNUST) √  Graduate student training and R4D on rural pig 
production 
Savanna Agricultural Research Institute (SARI) √  R4D on cereal-legume-veg. systems with IITA, ICRISAT, 
and WorldVeg 
Science and Technology Policy Research Institute (STEPRI) √  Policy and institutional research 
University for Development Studies (UDS) √  Graduate training and R4D on rural poultry and pig 
production 
Institut Polytechnique Rural de Formation et de Recherche 
Appliquée Katibougou 
 √  
International Research Institutions    
International Crops Research Institute for the Semi-arid Tropics 
(ICRISAT) 
√ √ Sorghum/millet-groundnut R4D with IITA and SARI 




International Institute of Tropical Agriculture (IITA) √  Overall project coordination and R4D research on 
cereal-legumes 
International Livestock Research Institute (ILRI) √ √ Lead R4D on ruminants in Ghana and natural resources 
governance in Mali 
International Water Management Institute (IWMI) √  Lead R4D on water management 
The World Vegetable Centre (WorldVeg) √ √ Lead on vegetable production 
Wageningen University and Research, The Netherlands (WUR) √ √ R4D on farming systems characterization and graduate 
training 
Nongovernmental Organizations    
Association Malienne d’Eveil et de Developpement Durable 
(AMEDD) 
 √ Scaling-out, capacity building, community mobilization, 
on-farm research 
Centre d’Appui a l’Autopromotion pour le Developpement (CAAD)  √ Scaling-out, capacity building, community mobilization, 
on-farm research 
Fédération Nationale pour l'Agriculture Biologique et Équitable 
(FENABE) 
 √ Scaling-out, capacity building, community mobilization, 
on-farm research 
Le Groupe de Recherches d’Actions et d’Assistance pour le 
Développement Communautaire 
 √ Scaling-out, capacity building, community mobilization, 
on-farm research 
Private Organizations and Development Projects   
AMSIG Marketing Company (AMSIG) √  Link farmers to markets 
Farm Radio International (FRI) √ √ Radio programs to disseminate technologies 
Food Security Through Cooperatives in Northern Ghana (FOSTERING) √  Promote farmer cooperatives and link farmers to 
financial services 
Resilience in Northern Ghana Project (RING) √  Joint activities in nutrition and small ruminant 
production 








This document reports implemented work and achievements on some activities mapped out 
against outputs and outcomes in the Phase 2 project log frame for the period 01 October 2017 
to 31 March 2018 for the Africa–Research in Sustainable Intensification for the Next Generation 
(Africa RISING) project in West Africa (Ghana and Mali). 
 
Research and development activities implemented during the reporting period aimed to achieve 
the following: (1) Identify research products for more productive, intensive, diverse, profitable, 
and resilient crop (cereals, legumes, and vegetables); livestock (sheep, goats, cattle, poultry, and 
pigs); and integrated crop–livestock farming systems and disseminate to farmers through 
development partners; (2) Develop integrated management practices and innovations to 
improve and sustain productivity and ecosystems services of the soil, land, water, and 
vegetation resources and disseminate with farmers and development partners in the 
intervention communities; (3) Develop improved technologies, innovations, practices, and 
habits to increase production and consumption of safe, diverse, and more nutritious food for 
farm families, especially women and children and disseminate in partnership with research and 
development partners; (4) Advocate enabling policies and institutional arrangements to increase 
participation of farm families, especially women and youth, in the output and input markets and 
decision-making for implementation by national governments, policy makers, and development 
partners; (5) provide options to expand accessibility of production assets and increase 
participation in household decision-making by disaggregated groups by gender; and (6) Develop 
knowledge-sharing centres (physical structures) and learning alliances within existing local and 
regional institutions. 
 
The report presents results from some of the activities reported in the technical report for the 
period 01 April to 30 September 2017. They include studies to develop and disseminate 
improved cereal and legume crop varieties and cropping systems; livestock feeding and health 
management practices; integrated soil, land, water, and vegetation resource management 
practices; household nutrition; and pre-harvest aflatoxin control. Policy and institutional barriers 
to equitable access to production assets and markets by women and youth in Ghana and Mali 
are presented. Potential partners (including Catholic Relief Services and Peace Corps Volunteers) 
and farmer and women interest groups were identified to scale-out validated technologies and 
practices. Several strategies were used to promote knowledge sharing and dissemination among 
scaling actors. They include: (1) establishment of knowledge sharing and learning alliances 
among scaling actors at the community level; (2) the community-based technology park 
approach initiated in Ghana and adapted in Mali; and (3) promotion of interest groups for a 
specific technology or practice. 
 
Individual and group trainings were an integral part of project activities during the reporting 
period. Eleven graduate students jointly supervised by staff of Africa RISING and national or 
international universities were attached to the project for their dissertation research. Nine 
papers were published in peer-reviewed journals.  
 
A “Handbook of agricultural sustainable intensification approaches for farmers in West Africa” 
has been planned. The outline of the book has been developed and chapters assigned to 




The position of monitoring and evaluation officer/data manager became vacant during the past 
reporting period. The program coordination team decided to move the position from the 
International Food Policy Research Institute (IFPRI) to IITA. Recruitment will start as soon as 
funding is available. 
 
The funding situation remains uncertain. No funds have been received since January 2017. 
Therefore, the 2018 annual review and planning meeting is yet to be organized. 
 
The performance of some partners is not always satisfactory. There has been poor response 
from researchers of national and international institutions to complete a template for 
description of proven technologies developed by Africa RISING. The poor performance can also 
be seen in the technical reports submitted to IITA and which have been used to compile this 
donor report. Some were late despite timely reminders and the scientific quality in some cases 
leaves a lot of room for improvement. The inclusion in the partner sub-agreements of a clause 





































The United States Agency for International Development (USAID) is supporting multi-
stakeholder agricultural research projects to sustainably intensify key African farming systems as 
part of the US government’s “Feed the Future” initiative to address global hunger and food 
security issues in sub-Saharan Africa (SSA). IITA is the lead institute for developing and 
implementing the Sudan-Guinea savanna zone project of Africa RISING. The project primarily 
focuses on the maize/rice-legume-vegetable-livestock and sorghum/millet-legume-vegetable-
livestock farming systems in the Guinea and Sudan savanna ecological zones of the West African 
region using northern Ghana and southern Mali, respectively, as representative implementation 
sites. Thus, technologies and practices developed from Africa RISING research at the project 
sites in Ghana and Mali to reduce poverty, food insecurity, and environmental degradation can 
also be used in other countries with similar biophysical and socioeconomic conditions within 
and outside the West African region—providing international public goods. 
 
Phase 1 (1 October 2012–30 September 2016) of the USAID-funded Africa Research in 
Sustainable Intensification for the Next Generation (Africa RISING) project in West Africa (WA) 
was implemented in 25 intervention communities in northern Ghana and nine villages in the 
Bougouni and Koutiala districts of the Sikasso Region in southern Mali under the title 
“Sustainable intensification of key farming systems in the Guinea-Sudano-Sahelian Zone of West 
Africa”. 
 
Phase 2 (1 October 2016–30 September 2021) of the WA project was launched in February 
2017. The work plan is organized around 21 activities under 11 outputs to achieve four 
outcomes (Appendix 1). Implementation is being guided by achievements and lessons from 
Phase 1. There is, however, a shift in approach from research-for-development (R-4-D) in Phase 
1 to research-in-development (R-in-D) in Phase 2. 
 
This report presents progress on implementing activities listed under the various outputs in 
Appendix 1 for the period 01 October 2017 to 31 March 2018. It builds on the technical report 
for the period 01 April to 30 September 2017. The activities follow the numbering in the 2017 

















Implemented work and achievements 
Outcome 1: Farmers and farming communities in the project 
area are practicing more productive, resilient, and profitable and 
sustainably intensified crop–livestock systems linked to markets 
Output 1.1: Research products for more productive, intensive, diverse, profitable, 
and resilient crop (cereals, legumes, and vegetables); livestock (sheep, goats, 
cattle, poultry, and pigs), and integrated crop‒livestock farming systems are 
identified and disseminated to farmers through development partners. 
 
Activity 1.1.1: Test and disseminate a combination of climate-smart crop varieties and 
agronomic practices to increase and sustain food and feed production 
 
Sub-activity GH111A: Test, disseminate, and adapt crop, livestock, and integrated crop–livestock 
technologies and practices to increase and sustain productivity of smallholder crop–livestock 
farming systems. 
The IITA-led activity consists of three sub-sub activities in Ghana. 
 
Sub-sub activity GH111A-1701: Variety and planting density effects on grain and fodder yield 
and quality of groundnut.  
This trial was jointly implemented by Africa RISING and the ICRISAT-led Groundnut out-scaling 
project in 10 community-based technology parks in the three regions using a split-plot design. 
Main plots were four planting densities/spacing (30 × 15, 45 × 15, 60 ×15, and 75 ×15 cm2) and 
sub-pots were six improved groundnut varieties (Chinese, Yenyenwoso, Samnut 23, Azivivi, Mani 
pinta, and Samnut 22). Grain and fodder yields and weed biomass at harvest were measured. 
Thirty-one farmers were involved in the demonstration of groundnut variety and plant spacing 
related technologies (see Table 1 of the April - September 2017 technical report).   
 
The interaction of planting density and spacing did not (P > 0.05) affect grain, fodder, and weed 
yields. Plant spacing affected (P < 0.05) grain yield and weed biomass in all regions, and fodder 
yield in the Upper West and Northern regions (Tables 1, 2, and 3). Grain and fodder yields 
declined, while weed biomass increased with wider spacing. 
 
Groundnut variety affected yields of grain, fodder, and weed in all regions. Varieties Samnut 23, 












Table 1. Groundnut plant spacing and variety effects on grain yield in northern Ghana. 
  Grain yield (kg/ha) 
  Upper West   Northern   Upper East 
Spacing (S, cm2)           
30 × 15 614.6   1,212.0   1,095.5 
45 × 15 532.4   964.0   778.9 
60 × 15 559.9   737.2   734.4 
75 × 15  360.4   697.7   541.7 
SEM 44.06   54.82   109.97 
P-value 0.0143   0.0003   0.0372 
Variety (V)           
Chinese 438.0   889.5   594.4 
Yenyawoso 359.6   747.7   622.0 
Samnut 23 544.8   922.4   1,176.3 
Azivivi 551.0   1,012.5   685.5 
Manipinta 610.8   943.7   852.3 
Samnut 22 596.9   900.7   795.2 
SEM 43.3   94.4   71.8 
P-value 0.0005   ns   < 0.0001 
S x V ns   ns   ns 
 
 
Table 2. Groundnut plant spacing and variety effects on fodder yield in northern Ghana. 
  Fodder yield (kg/ha) 
  Upper West   Northern   Upper East 
Spacing (S, cm2)           
30 × 15 4488.7   2,093.0   2,182.3 
45 × 15 3,901.0   1,799.4   1,888.9 
60 × 15 3,836.8   1,404.6   1,697.9 
75 ×15  2,852.8   1,445.7   1,725.7 
SEM 180.24   153.69   151.62 
P-value 0.0009   0.0353   ns 
Variety (V)           
Chinese 2,594.9   1,236.9   1,255.8 
Yenyawoso 3,868.7   1,443.5   1,660.9 
Samnut 23 2,966.1   1,507.5   1,975.0 
Azivivi 4,629.7   2,307.7   2,080.8 
Manipinta 4,685.1   1,938.8   2,035.0 
Samnut 22 3,874.5   1,679.7   2,234.7 
SEM 238.4   109.8   128.5 
P-value < 0.0001   < 0.0001   < 0.0001 








Table 3. Groundnut plant spacing and variety effects on weed biomass in northern Ghana. 
  Weed biomass (kg/ha) 
  Upper West   Northern   Upper East 
Spacing (S, cm2)           
30 × 15 298.3   5,858.3   283.9 
45 × 15 414.2   8,658.3   362.2 
60 × 15 521.7   1,1258.3   436.1 
75 × 15  651.3   1,5158.3   622.8 
SEM 32.22   1,099.03   39.18 
P-value 0.0002   0.0013   0.0043 
Variety (V)           
Chinese 543.8   12,281.3   494.2 
Yenyawoso 521.3   12,912.5   435.8 
Samnut 23 498.1   10,731.3   435.8 
Azivivi 454.4   9,325.0   413.3 
Manipinta 388.1   9,043.8   435.0 
Samnut 22 422.5   7,106.3   343.3 
SEWM 27.7   1,158.7   41.9 
P-value 0.0011   0.0074   ns 
S × V ns   ns   ns 
 
Data from the Upper West Region showed that, generally, both male and female farmers 
preferred Chinese variety, followed by Yenyawaso, Samnut 23, and Azivivi in that order (Fig. 1). 
None of the farmers choose Manipinta and Samnut 22. Farmers attributed selection of the 




Figure 1. Farmers’ preference for groundnut varieties, Upper West Region, Ghana (= 6 per gender). 
 
Overall, the majority of the farmers, including the females, preferred the 40 × 15 cm2 and 60 × 
15 cm2 plant spacing (Fig. 2). Planting Chinese, Yenyawoso, Samnut 23, and Azivivi varieties at a 
plant spacing of 30 × 15 cm2 and 45 × 15 cm2 could increase grain and fodder yields and reduce 
10 
 





Figure 2. Farmers’ preference by gender for groundnut plant spacing, Upper West Region, 
Ghana (n = 6 per gender). 
 
Sub-sub-activity GH111A-1702: Leaf stripping to maximize food and feed yields from maize-
based cropping systems.  
The trial was established in 12 technology parks and demonstrated on 75 farms in the three 
regions during the reporting period (see Table 1 of the April–September 2017 technical report). 
A split-plot design with four communities as replicates was used. Main plots were leaf stripping 
at three levels (no leaf stripping, leaf stripping at 50% tasselling, and leaf stripping at 50% 
silking) and sub-pots were three maize maturity types (extra early: Abontem, early: Omankwa, 
and medium: Obatanpa). Grain, stover, and striped leaves (feed) yields were measured. 
  
Grain, stover, and feed yields were not affected (P > 0.05) by the leaf stripping and maize variety 
interaction in all regions. Table 4 presents the main effects of leaf stripping and maize maturity 
type on maize grain, stover, and feed (leaf) yields in the Northern Region of Ghana. Maize 
maturity type affected stover yield, with Obatanpa (medium maturity type) producing more (P < 













Table 4. Maize grain, stover, and feed yields as affected by leaf stripping and maize type in 
northern Ghana. 
  Yield (kg/ ha) 
 Grain Stover Feed 
Stripping (LS)    
No leaf stripping (control) 2,355.6 3,717.7 - 
Leaf stripping @ 50% tasselling 2,128.9 3,404.3 1,335.4 
Leaf stripping@ 50% silking 2,294.4 3,069.3 1,653.7 
SEM 158.82 224.25 222.59 
P-value ns ns ns 
Variety (V)    
Abontem 2,034.4 3,028.1 1,565.5 
Omankwa 2,368.9 2,826.5 1,304.6 
Obatanpa 2,375.6 4,336.8 1,613.7 
SEM 150.01 186.66 171.80 
P-value ns <.0001 ns 
LS x V    
P-value ns ns ns 
 
For maize leaf stripping, most female farmers preferred Abontem (extra-early maturity type), 
followed by Omankwa (early maturity) and Obatanpa (medium maturity) in that order; while the 
majority of the male farmers preferred Omankwa (Fig. 3). Both male and female farmers 
preferred less of Obatanpa (medium maturity type) due to erratic rainfall pattern and longer 




Figure 3. Farmers’ preference by gender for maize varieties in maize leaf stripping cropping 





Figure 4 shows that farmers’ preferences for the leaf stripping treatments were: no-stripping, 
leaf stripping at 50% silking, and leaf-stripping at 50% tasselling in that order. Several reasons 
were given for the order of preference. For example, some farmers attributed their choice to 
abundant alternative feed source for their animals during rainy season, while others mentioned 




Figure 4. Farmers' preference by gender for time of stripping leaves from a maize crop, Upper 
West Region, Ghana (n = 30). 
 
Economic analysis showed no leaf-stripping had the highest gross margin with a return on 
investment of about 0.91 followed by leaf stripping at 50% silking, and 50% tasselling of 0.46. 
Thus, leaves of Abontem, Omankwa, and Obatanpa could be stripped at 50% silking in northern 
Ghana to maximize feed production within cropping seasons without adverse effect on grain 
yield. 
 
Sub-sub-activity GH111A-1703: Cowpea living mulch effect on weed control, soil properties, and 
maize yield.  
The trial was established in all technology parks and demonstrated on 79 farms in the three 
regions during the reporting period (see Table 1 of the technical report for the period 01 April to 
30 September 2017).  
 
A 4 × 3 factorial treatment combination in a randomized complete block design replicated in 
four communities per region was used. Treatments were time of under-sowing cowpea after 
maize planting as living mulch (no living mulch, cowpea living mulch planted on the same day 
with maize, cowpea living mulch planted a week after maize, and cowpea living mulch planted 
two weeks after maize), and three maize maturity types (extra early: Abontem, early: Omankwa, 




Table 5 shows the results of the effect of cowpea living mulch and maize maturity type on maize 
grain and stover, and weed biomass in the Northern and Upper East regions of Ghana. In both 
regions, the cowpea living mulch and maize maturity type interaction had no (P > 0.05) effect on 
yield. However, cowpea living mulch affected (P < 0.05) grain yield and weed yields in both 
regions. Maize maturity type affected (P < 0.05) grain yield in only the Northern region, and 
stover yield in both regions. Thus, cowpea living mulch could be promoted as a means of weed 
control in maize-based cropping systems in northern Ghana. 
 
Figure 5 shows that when intercropped with cowpea as living mulch, the majority of the female 
farmers preferred the extra-early maize variety (Abontem) compared to the male farmers, who 
preferred the early maize variety (Omankwa). Most women attributed changes in the rainfall 
pattern and earliness for their choice of Abontem variety whereas their male counterparts 
associated their choice to the current erratic rainfall pattern and grain size. 
 
Farmers’ preferences for the cowpea-living mulch system were: planting cowpea a week after 
planting the maize, followed by no cowpea-living mulch, planting cowpea-living mulch two 
weeks after maize, and planting cowpea-living mulch on the same day of planting the maize (Fig. 
6). Farmers attributed their low preference of planting cowpea the same day as maize to 
competition between maize and cowpea resulting in smaller grain size. Furthermore, the 
majority of the female farmers preferred planting cowpea-living mulch a week after planting the 
maize compared to their male counterparts. Generally, all the farmers complained of difficulties 
associated with harvesting of both maize and cowpea in a maize-cowpea living mulch system 
because the cowpea climbs the maize plant and takes time more time to harvest. Future studies 
should explore the use of erect-growing cowpea types as living mulch in maize production 
systems. 
 
Gross margin analysis showed a return to investment of 0.54, 4.67, 3.69, and 2.83 for planting 
maize alone (no living mulch), planting maize and cowpea on the same day, planting cowpea 




Figure 5. Farmers’ maize varietal preference by gender in a cowpea living-mulch cropping 






Figure 6. Farmer preferences by gender for time of under sowing cowpea in a maize–cowpea 
living mulch cropping system, Upper West Region, Ghana (n = 30). 
 
Sub-activity GH111A-1704: Intensify and diversify irrigated smallholder vegetable production 
systems.  
The WorldVeg-led activity has two sub-sub activities in Ghana.  
 
Sub-sub activity GH111A-1704-1: Identification of varieties of vegetable species adapted to 
northern Ghana under rainfed conditions and irrigation. On-farm trials were conducted in the 
Upper East region to identify promising varieties of tomato, onion, Africa eggplant, and pepper. 
Data analysis is ongoing. 
 
Sub-sub activity GH111A-1704-2: Leaf and fruit production of vegetable varieties under different 
N regimes and irrigation systems. 
Seed kits were prepared by WorldVeg in Mali and sent to Ghana for nursery planting (see 
technical report for the period 01 April to 30 September 2017). The seedlings were used in an 
on-farm trial to evaluate the effect of different nitrogen rates on fruit production of tomato, 
African eggplant, and hot pepper. Data analyses are ongoing. 
 
Sub-activity GH111A-1705: Climate smart village approach to mainstream climate variability in 
the promotion of sustainable intensification innovations.  
This is an ICRISAT-led activity. No action was taken during the reporting period because the 
activity leader claims funds were not received (see technical report for the period 01 April to 30 
September 2017). 
 
Sub-activity: GH111B-17: Finalize efficacy trials of AflasafeR products used in maize and 
groundnut and continue Aflasafe carryover efficacy trials and registration of two Aflasafe 
products with Ghana-Environmental Protection Agency for use in Ghana at scale.  




Sub-sub activity GH111B-1701: Finalize efficacy trials of Aflasafe products used in maize and 
groundnut and continue Aflasafe carryover efficacy trials.  
Efficacy trials of Aflasafe products were completed during the reporting period. Aflasafe GH01 
and Aflasafe GH02 were applied in over 300 maize and groundnut farmer fields located in the 
Northern, Upper East, and Upper West regions of Ghana, over three years. All farmers 
voluntarily consented to conduct efficacy trials. Chemical (aflatoxin quantification) and microbial 
analysis (vegetative compatibility assays) were completed to determine the efficacy of Aflasafe 
GH01 and Aflasafe GH02 in reducing aflatoxin content and displacing toxigenic fungi. 
 
The use of Aflasafe GH01 and Aflasafe GH02 resulted in a significant displacement of toxigenic 
Aspergillus species by the biocontrol isolates. The difference in aflatoxin content between 
treated and nontreated crops was also highly significant. Aflatoxin content in treated crops 
ranged from 0 to 6 ppb, while in nontreated crops, it ranged from 8 to 939 ppb, indicating a 
reduction of between 98 and 100%. 
 
Sub-sub activity GH111B-1702: Registration of two Aflasafe products with Ghana Environmental 
Protection Agency for use in Ghana at scale.  
A dossier for the registration of Aflasafe GH01 and Aflasafe GH02 with the Ghana-Environmental 
Protection Agency was prepared and submitted in November 2017. On 16 March 2018, Aflasafe 
GH01 and Aflasafe GH02 were given a one-year provisional registration for use at scale 
throughout Ghana. All biopesticides in Ghana are given a one-year probation period and then 
registration is granted for periods of three years. 
 
Provisional registration of Aflasafe GH01 and Aflasafe GH02 has triggered the scale-up and 
commercialization of the biocontrol product in maize and groundnut value chains in Ghana. The 
brewing industry is also interested in evaluating Aflasafe GH01 and Aflasafe GH02 for efficacy on 
sorghum, a commonly used raw material in the brewing industry. Aflasafe GH01 and Aflasafe 
GH02 are highly effective biocontrol products for aflatoxin mitigation in Ghana that are now 
approved tools that farmers can use at scale to obtain health, income, and trade benefits. Large-
scale use will be accomplished by transferring the technology to a private sector partner that 
will manufacture, commercialize, and distribute the product. 
 
In Mali, five sub-activities were planned under this activity during the reporting period. 
Sub-activity MA1111-17: Profitability and gender analysis of vegetable monocropping and 
intercropping.  
An economic analysis of the cereal-vegetable production system was undertaken jointly by 
ICRISAT and WorldVeg (see Activity 4.1.1 for details). 
 
Sub-activity MA1112-17: Development of crop simulation models using different fertility sources 
and climate model outputs to improve the productivity of sorghum.  
Multi-locational trials were established in the technology parks in Bougouni and Koutiala to 
evaluate growth and grain yield responses of three sorghum varieties to different rates and 
sources of manure (poultry and cattle) micro-dosed with inorganic fertilizer. Field data collection 







Plant height and grain yield were affected (P < 0.05) by the location ×sorghum variety ×fertilizer source interaction. In general, different fertilizer 
sources showed higher yield gains over the control across the locations, except for M’Pessoba. The yield increase ranged from 7 to 53% in Flola 
and 16 to 59% in Samanko over the no fertilizer application. Fadda variety recorded the highest mean grain yield of 2.31 t/ha in M’Pessoba, 3.04 
t/ha in Flola, and 2.39 t/ha in Samanko. A conference abstract was submitted to Tropentag 2018. Link: 
http://www.tropentag.de/links/Akinsye_JRoV3wwE.pdf. Calibration and evaluation of a model for the selected varieties is ongoing. 
 
Table 5. Effect of cowpea-living mulch and maize-type on grain, stover, and biomass yields of maize in northern Ghana. 
 Northern Region  Upper East 
 Yield (kg/ha) 
 Grain  Stover  Weed biomass   Grain  Stover  Weed biomass  
Living mulch (LM)        
No living mulch (control) 1,605.6 4,027.2 878.3  1,084.4 2,176.3 454.4 
Cowpea mulch same day with maize 2,223.3 4,406.1 488.3  2,120.5 2,118.5 211.1 
Cowpea mulch 1 week after maize 2,277.8 4,,271.7 504.2  1,881.5 2,785.2 270.0 
Cowpea mulch 2 weeks after maize 1,946.7 4382.8 550.0  1,991.1 2,203.0 346.7 
SEM 144.82 244.57 37.03  171.87 243.24 45.0 
P-Value 0.0091 ns < 0.0000  0.0013 ns 0.0058 
Maize maturity type (MM)        
Abontem (extra-early) 1,788.3 3,531.2 640.0  1,929.4 1,874.4 334.17 
Omankwa (early) 2,241.7 3,737.1 617.5  1,873.3 2,198.9 375.83 
Obatanpa (medium) 2,010.0 5,547.5 558.1  1,505.4 2,888.9 251.67 
SEM 125.42 211.8 32.07  148.84 210.65 38.925 
P-Value 0.0508 < 0.0000 ns  ns 0.0081 ns 
LM ×MM        







Sub-activity MA1113-17: Improving efficiency of compost processing for soil fertility 
management under cereal cropping system.  
Determining the efficiency of compost processing requires a longer-term experiment with 
analyses of the quality of the different compost types over several years. This was not started 
during the reporting period due to the funding situation. Instead, a trial to evaluate the effect of 
different manure application rates on sorghum grain production was conducted. Results showed 
that micro-dosing of manure at 2.5 t/ha around the root system gave yields statistically similar 
to that of the application of 5 t/ha under farmers’ usual practice of wide-spreading, representing 
a 50% reduction of the required manure. It is also expected that micro-dosing of manure 
reduces the spread of weed seeds contained in the manure. This approach has gained 
momentum in the Sahelian and Sudanese zones of Mali and is labelled as precision agriculture. 
A Masters dissertation was produced: 
(MSc_Thesis_by Sery_Ibrahima_Coulibaly._Advisor:_Bouba_Traore.pdf). 
 
Sub-activity MA1114-17: Cost-benefit analysis of fertilizer treatments for sorghum production.  
An economic analysis of sorghum production under different organic and inorganic fertilizer 
applications was conducted by ICRISAT (See Activity 4.1.1 for details).  An article was submitted 
for publication in the Journal of Agricultural Economics. See details under Activity 4.1.1. 
 
Sub-activity MA1115-17: Promoting high yielding hybrids and dual/multipurpose sorghum for 
crop–livestock integration and income generation in Sikasso Region.  
A total of 62 trials on dual-purpose and hybrid sorghum with different fertilizer applications 
(DAP + urea, manure, no fertilizer) were established in the technology parks and on farmers' 
fields in Bougouni and Koutiala, and preferences by farmers established. Data collection was 
completed, and data analysis is ongoing. Soubatimi, a dual-purpose variety, is preferred over the 
local variety (single-purpose) under any fertilizer treatment in Bougouni and Koutiala. In 
Bougouni, farmers also preferred Tiandougou Coura, another dual-purpose variety over their 
local one. The difference in yield under the chemical fertilizer and manure application was not 
significant. However, the difference in yield under each type of fertilizer and no fertilizer 
application was significant. 
 
Sub-activity MA1116-17: Disseminate promising technologies to intensify off-season vegetable 
monocropping.  
Data collection on fruit production, farmer preferences, and disease tolerance were completed. 
Two manuscripts were drafted for submission to peer-reviewed journals. 
 
Activity 1.1.2: Test and disseminate a combination of improved breeds, housing, feeding, 
health, and breeding practices to intensify rearing of livestock (sheep, goat, pig, and poultry) 
for meat, egg, and milk production 
 
Sub-activity GH112-17: Building capacity of smallholders in small ruminant production. 
The livestock, nutrition, and vegetable activities were initially integrated under a "nutrition-
sensitive agriculture" activity protocol under the leadership of ILRI as recommended by the 
Phase 1 evaluation team. Due to drastic budget cuts, the integrated activity protocol was put on 
hold. Separate livestock (Sub-activity GH122-17), nutrition (Sub-activity GH211-17), and 
vegetable (Sub-activity GH111A-1704) protocols were developed during the reporting period. 
The aim was to continue activities started in Phase 1 to collect additional data and/or analyse 
and publish existing data. 
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The revised livestock activity protocol is guided by three research questions related to Sub-
Activity GH111A-1701 and GH111A-1702: What is the effect of groundnut variety and plant 
spacing on the nutritional quality of groundnut haulms and sheep performance? Does maize 
stripping affect the nutritional quality of the stover? Does building the capacity of community-
based animal health workers lead to reduction in mortality of sheep and goat flock in the 
community? Accordingly, the following activities were implemented to complement Sub-
Activities GH111A-1701 and GH111A-1702 during the reporting period: (1) effect of maize 
variety and period of leaf stripping on chemical composition of maize leaves and (2) effect of 
variety and planting distance on quality determinants of early and late-maturing groundnut 
varieties. 
 
The results showed that time of stripping maize leaves did not affect (P > 0.05) the crude protein 
(CP) concentration (Table 6). Given the minimum crude protein requirement for maintenance of 
ruminants at about 60 g/kg DM, maize leaves can be stripped and fed during the growing season 
when tethering around the homestead is common in Northern Ghana to improve the nutrition 
of the tethered sheep and goats.  
 
The maize variety, plant spacing, and their interactions had no effect (P > 0.05) on CP, acid 
detergent fiber (ADF), and neutral detergent fiber (NDF) concentrations of the late and early 
maturing varieties (Tables 7 and 8). However, in vitro dry matter (DM) degradability, and NDF 
degradability were affected (P > 0.05) by plant spacing, as closer planting distances were 
associated with higher DM and NDF disappearance in vitro in both early and late varieties. The 
nonsignificant differences in the nutritional quality of groundnut haulms from the early and late 
maturing varieties imply that farmers can feed haulms from any variety to their animals without 
any negative consequence on animal performance. 
 
Table 6. Crude protein concentration (g/kg DM) of maize leaf stripped at tasselling and silking. 
Abontem  
(Extra-early) 











Silking  SEM P-value 
587 671  623 546  570 578  6.01 0.213 
 
Sub-activity MA1121-17: Feed–health interventions for improved small ruminant production.  
Data collection continued on sheep and goat flocks of 20 selected households each in Sirakele 
(feed and health) and Zanzoni (control). Body weight changes, manure production, and flock 
dynamics (birth, death, sale, purchase, giving out of animals as gift, and caretaking) were 
recorded.  
 
Goats and sheep under the feed and health treatment gained 42.98 ± 3.28 and 47.12 ± 2.73 
g/day, respectively, compared to 22.59 ± 2.29 and 16.58 ± 2.74 g/day under the control. The 
flocks in the intervention village showed considerably lower mortality rate than those in the 





In the intervention village, the flock size of goats and sheep per household doubled in a year, whereas the flock size remained largely static in the 
control group. Manure collected per animal per day was significantly higher in flock at the intervention village compared to those in the control. 
Partial budget analysis showed a 19.4% increase in income for participating households in the intervention group. The results showed that 
supplementary feeding and health can significantly improve small ruminant productivity. 
 









  S1 S2 S3 S4   S1 S2 S3 S4   S1 S2 S3 S4 SEM V S V × S 
CP 79 68 96 57  72 75 69 69  74 72 77 65 20.4 0.96 0.773 0.97 
ADF 218 260 244 267  265 277 262 244  255 254 248 244 15.9 0.42 0.592 0.45 
NDF 320 330 315 335  340 319 314 357  360 335 317 322 26.0 0.88 0.656 0.9  
                  
DM degradability               
24 h 743 748 663 669  733 723 705 671  740 730 700 676 12.7 0.8 0.001 0.28 
48 h 756 748 734 715  753 757 730 723  767 753 727 721 12.5 0.91 0.007 0.97  
                  
NDF degradability               
24 h 448 455 327 329  458 440 376 344  453 453 396 361 28.1 0.37 0.002 0.79 
48 h 500 499 459 436   498 517 471 461   524 503 455 445 17.7 0.57 0.002 0.88 
Early varieties (90 days: Yenyawoso, Chinese, Samnut 23); planting distance: S1 = 15 × 30 cm; S2 = 15 × 45 cm; S3 = 15 × 60 cm; S4 = 15 











Table 8. Variety and planting distance (cm) effects on chemical composition and in vitro degradability (g/kg DM) of haulms of early-maturing 
groundnuts. 







  S1 S2 S3 S4   S1 S2 S3 S4   S1 S2 S3 S4 SEM V S V × S 
CP 66 44 62 75  82 61 80 82  79 129 65 61 21.9 0.384 0.961 0.341 
ADF 215 180 210 233  233 245 254 238  290 208 190 164 22.1 0.11 0.227 0.063 
NDF 311 295 316 316  333 311 315 333  317 309 300 325 28.5 0.791 0.823 0.998  
                  
DM degradability               
24 h 743 723 691 679  737 743 699 681  716 742 679 652 13.2 0.229 0.001 0.667 
48 h 769 754 715 727  767 756 709 717  763 747 714 730 11.5 0.776 0.001 0.919  
                  
NDF degradability               
24 h 449 434 371 356  448 466 381 374  470 464 354 324 16.3 0.437 1 0.363 
48 h 514 503 436 460  493 483 437 478  514 509 421 446 12.7 0.783 1 0.376 
Early varieties (90 days: Yenyawoso, Chinese, Samnut 23); planting distance: S1 = 15 × 30 cm; S2 = 15 × 45 cm; S3 = 15 × 60 cm; S4 
= 15 × 75 cm 







Sub-activity MA1122-17: Test and disseminate techniques for upgrading poor forages to 
enhance livestock feeding during the dry season.  
A survey was completed in four villages in Bougouni. Farmers were trained in silage making, 
urea treatment of crop residues, and chopping of fodder before feeding. 
 
Sub-activity MA1123-17: Sheep fattening to reduce poverty and food insecurity for women 
farmers.  
No financial investment made into this sub-activity during the reporting period. 
 
Activity 1.1.3: Test and disseminate integrated crop–livestock–soil and agroforestry systems 
to increase and sustain productivity and reduce risk 
There was no sub-activity in the Ghana work plan for 2017, but there were two sub-activities in 
the Mali work plan. 
 
Sub-activity MA1131-17: Multicriteria assessment and trade-off analysis of tested crop–livestock 
technology options at farm level, leading to options that are tailored to farmer contexts.  
A PhD student registered at WUR completed a dissertation research proposal on "Multicriteria 
assessment and trade-off analysis of tested crop–livestock technology options at farm level, 
leading to options that are tailored to farmer contexts". The PhD proposal was approved by the 
Graduate School during the reporting period. Collection of household information was started 
(see technical report for the 01 April and 30 September 2017 reporting period). A draft report 
was written. 
 
Sub-activity MA1132-17: Scaling out Climate Information Services (CIS) use through the 
Participatory Integrated Climate Services for Agriculture (PICSA) approach to developing Climate-
Smart Villages (CSV) in the Africa RISING site of Bougouni.  
A training manual on the Participatory Integrated Climate Services for Agriculture (PICSA) 
approach was developed. It was used to train 19 extension agents and 200 farmers to scale out 
climate information to CSV in the Africa RISING site of Bougouni (see technical report for the 01 
April and 30 September 2017 reporting period). 
 
Socioeconomic and agricultural management, including crop productivity data were collected 
from 119 farmers, of which 56.3% took part in PICSA training, to assess its use and effect on 
farmers’ agricultural practices, changes, and productivity. About 38 (56.72%) of those that were 
trained made changes to their agricultural management. They found the training very useful as 
it helped them to (i) plan their agricultural activities using the tools provided, (ii) sow on time 
due to the climate forecast received and therefore avoid the risk of early end of rains, (iii) decide 
on the right crop variety suitable for the forecast season, and (iv) understand that annual rainfall 
varies rather than decreases. A detailed report is available at the following link: 
MA1132_17_ Scaling out climate Information Services (CIS) use through the Participatory 








Output 1.2: Integrated management practices and innovations to improve and 
sustain productivity and ecosystems services of the soil, land, water, and 
vegetation resources are developed and disseminated with farmers and 
development partners in the intervention communities 
Activity 1.2.1: Test and disseminate land, soil, and integrated land‒soil technologies and 
practices to improve and sustain productivity and ecosystems services at the farm and 
landscape/watershed levels. 
 
The CIAT-led sub-activity in Ghana (Sub-activity GH121-17: Roll out soil and water conservation 
measures in selected farming systems to demonstrate their role towards in-situ moisture capture 
and storage, erosion reduction, and climate risk adaptation) had two sub-sub activities. 
 
Sub-sub activity GH121-1701: Roll out and scale out soil and water conservation measures in 
selected farming systems to demonstrate their role towards in-situ moisture capture and 
storage, erosion reduction, nutrient movements, and climate risk adaptation.  
A study to roll out soil and water conservation measures in selected farming systems to 
demonstrate their role towards in-situ moisture capture and storage, erosion reduction, and 
climate risk adaptation was initiated. The intended intervention practices included tied ridges, 
contour farming, and contour ridges accompanied with dual-purpose cover crops such as 
cowpeas or soybeans within maize systems.   
 
Soil losses are being monitored with a calibrated soil run-off detector; climatic variables (rainfall, 
air temperature, wind speed, and relative humidity) were recorded and archived; soil moisture 
was monitored with WATER SCOUT sensors, and infiltration rates were measured with a 
portable mini-disk infiltrometer to help identify erosion-prone areas. These datasets were used 
in the formation of graphs and analysis of results from the interventions. Graphs were 
developed for evapotranspiration trends, soil moisture variations, moisture depletion 









The training brochures were developed and these formed part and parcel of the scaling strategy 
that targeted both extension workers and selected lead farmers and other community members 
from Bonia and Nyangua. 
 
Sub-sub activity GH121-1702: Conduct cost-benefit analysis coupled with farmers’ perceptions 
on gender and labour demands associated with soil and water conservation measures in farming 
systems.  
A survey tool was developed to collect data for the cost-benefit analysis during the reporting 
period. The economics of soil and water conservation with a gender lens in the context of costs 
associated with soil and water conservation measures was assessed. Farmers were asked how 
much time and effort it took them during land preparation and other cultural practices such as 
weeding and application of fertilizers in order to ascertain management intensity for soil and 
water conservation measures as one of the sustainable intensification interventions. The cohort 















Figure 9. Average seasonal costs for men and women farmers in Nyangua. 
 
Figures 8 and 9 show that substantial efforts are accorded to land preparation, weeding, and 
reinforcement of the soil and water conservation structures at both study sites. Both 
fertilization and planting activities did not demand so much time. In addition, beyond the time 
invested in labour towards good agronomic practices, farmers were surveyed for other costs 
associated with the production. Among the costs listed, farmers noted costs for herbicides, 
pesticides, manure, bagging materials, storage space, and transport to markets which were 
classified as “nongendered costs” and amounted to an average of about USD37.5 (150GHS per 
season). Labour trends were characterized by slightly higher seasonal hours for women than 
men especially on soil and water conservation which also expressed itself in terms of the costs. 
The econometrics revealed that labour costs play a predominant role in agricultural 
development possibly serving as a major limiting factor towards the adoption of labour-
intensive technologies associated with soil and water conservation especially for women. The 
benefit-cost ratio for men was higher than that for women. This may have an indication of the 
level of risk women are exposed to for adopting soil and water conservation measures.  
 
In Mali, ICRISAT led four sub-activities.  
 
Sub-activity MA1211-17: Investigate the impact of land and water management practices 
overtime on the productivity and economic benefits of cereal crops (sorghum and maize) in 
different agroecologies.  
Data collection continued in a trial established in 2015. The data was uploaded on Dataverse. 
Contour bunding increased grain yields (Fig. 10) and reduced sediment losses (Fig. 11). A 
conference paper entitled: “Crop productivity improvement and erosion control using contour 
bounding technique—evidence from southern Mali” was presented at the ICRISAT Regional 
Science Review and Planning Meeting for West and Central Africa, Niamey, Niger, 26 March 
2018. A report on the economic analysis of the long-term impact of the contour bunding 







Figure 10. Average grain yields of cereals and legumes with and without contour bunding at 




Figure 11. Sediment losses with and without contour bunding at Flola and M’Pessoba, 
Southern Mali. 
 
Sub-activity MA1212-17: Evaluating land ownership and technology adoption: evidence from 
Southern Mali using Africa RISING data base.  
This activity was not implemented because the activity leader left ICRISAT during the last 
reporting period (see technical report for the 01 April to 30 September 2017 reporting period). 
 
Sub-activity MA1213-17: Improving crop–livestock productivity and household income through 
the use of contour bunding and agroforestry options.  
Trials to improve crop and livestock production and household income through the use of 
contour bunding and agroforestry options were implemented. Tree species, mostly Gliricida, 
were planted along the contour bunds to assess the impact of contour bunding on the trees as 
well as cereal and cotton production. 
 
Preliminary data analysis showed that soil and water conservation (SWC) practices reduced 
runoff rate by 50%, and improved ground water level by 70%. At the watershed outlet, ground 
water level was at 0.86 m below the surface. The application of SWC practices and fertilizer 
micro-dosing increased cotton yield. With SWC practices, the height, diameter, and crown 
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radius of Gliricidia sepium, a fast-growing tree species, increased by 35, 25, and 40%, 
respectively. For Leucaena leucocephala, the corresponding increases were 58, 69, and 50%, 
respectively. 
 
Sub-activity MA1214-17: Runoff and erosion measurement from field to watershed scale under 
various land management practices.  
On-farm trials were established to measure runoff, erosion, and soil moisture from field to 
watershed scale under various land management practices, i.e., contour bunding with trees and 
without contour bunding.  
 
The runoff coefficient ranged from 15 to 25% under contour bunding, and 35 to 42% without 
contour bunding on farmers field in four villages in southern Mali (Fig. 12). Similarly, the water 
table level rose to 2.4 m with contour bunding and 4.3 m without contour bunds from the 















Activity 1.2.2: Test and promote water management technologies and practices to increase 
water productivity in the small-scale crop‒livestock farming systems under rainfed and 
irrigated conditions 
The IWMI-led sub-activity in Ghana (Sub-activity GH1122-17: Research after agricultural water 
management under rainfed and irrigation conditions to improve water productivity in integrated 
crop–livestock systems of northern Ghana) has two sub-sub activities. There was no sub-activity 
in the Mali work plan for 2017. 
 
Sub-sub activity GH122-1701: Analysis of dry spell incidence in cereal-legume cropping systems.  
The dry spell analysis which started in Phase 1 continued. The analysis was expanded to 
integrate crop yield response towards dry spells with the objective of exploring the incidence of 
dry spell occurrence and its impact on major crops such as maize, millet, and sorghum in rainfed 
systems.  It also explored the opportunity of different water management strategies to mitigate 
the impact of dry spells.  
 
Long-term dry spell analysis was carried out using INSTAT+ v3.37. The probabilities of dry spell 
lengths exceeding 7, 10, 14, and 21 days were calculated for maize, millet, and sorghum. The 
probabilities were calculated to cover each growing stage for major crops grown in the Africa 
RISING research sites. CROPWAT 8.0 model was employed to estimate effective rainfall, crop 
water requirement, and water deficit.  
 
The analysis showed that the average onset of rains at Navrongo and Zuarungu weather stations 
were 5 June and 3 June, respectively. However, the onset of rains was highly variable, ranging 
from April to June, with a coefficient of variation of 18% (standard deviation, sd = 29 days) at 
Navrongo and 17% (sd = 26 days) at Zuarungu. Onset of rains occurred most frequently (80%) 








The dry spell lengths for each crop were computed with reference to the onset of rains. In early 
and late maturing maize varieties, the mean and maximum dry spell lengths during the initial 
growth stages (within 20 days after planting) were less than 5 and 7 days, respectively (Table 9). 
The maximum dry spell lengths during the development, mid, and late stages of growth for early 
maturing maize were 12, 13, and 22 days, respectively. Similarly, for late maturing maize, the 
maximum dry spell lengths during the development, mid, and late stages of growth were 13, 33, 
and 48 days, respectively.  
 
The maximum dry spell length during the initial stages of millet (within 15 days after planting) 
and sorghum (within 20 days after planting) were less than 7 days. The maximum dry spell 
length during mid and late stages of growth for millet ranged from 11 to 27 days. The maximum 
dry spell length during the mid and late stages of sorghum growth ranged from 13 to 58 days. 
 
Table 9. Mean, maximum (max), minimum (min), and standard deviation (sd) of dry spell length 
(days) during the different stages of major crops in Navrongo and Zuarungu weather stations 
(period: 1960–2012). 
 Navrongo station  Zuarungu station 
Growth stages  Mean min max Sd mean min max sd 
Maize (short maturing: 90 days growing period) 
   Initial  4.5 2 6 1.2 4.3 0 6 1.6 
   Development 5.5 2 21 2.9 6.0 1 13 2.4 
   Mid 6.1 2 22 3.3 6.0 2 12 2.6 
   Late 4.7 1 17 3.8 4.2 1 18 3.4 
Maize (long maturing: 120 days growing period)) 
   Initial  4.5 2 6 1.2 4.3 0 6 1.6 
   Development 5.9 2 22 3.1 6.6 2 13 2.6 
   Mid 9 2 36 7.1 8.4 3 33 5.8 
   Late 8.5 0 46 9.5 7.6 0 48 9.8 
Millet (100 days growing period) 
   Initial  4.3 2 6 1.3 4.1 0 6 1.7 
   Development 4.9 2 11 1.9 5.3 1 11 1.8 
   Mid 6.5 2 22 3.3 6.7 2 13 2.8 
   Late 6.4 2 26 5.6 5.7 1 27 5.2 
Sorghum (130 days growing period) 
   Initial  4.5 2 6 1.2 4.3 0 6 1.6 
   Development 5.7 2 22 3.1 6.3 2 13 2.6 
   Mid 7.7 2 26 5.3 7.7 3 28 4.8 
   Late 13.4 2 56 12.6 10.6 0 58 12.3 
 
During mid and late stages, there was a 50% probability of dry spells greater than seven days for 
early maturing maize and millet and of > 70% for sorghum (Table 9). Late maturing maize 
experienced higher crop water deficit than early maturing maize. Significant yield reduction 
occurs if planting is done before 21 May (36% reduction in late maturing maize at both 
Navrongo and Zuarungu). Similarly, 25% and 23% yield losses were observed in sorghum at 
Navrongo and Zuarungu, respectively. We therefore recommend (i) sowing early maturing crop 
varieties, (ii) adjusting sowing dates based on seasonal climate information, (iii) improving water 
management, and (iv) implementing supplementary irrigation.  
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Sub-sub-activity GH122-1701: Determining appropriate water scheduling methods for enhanced 
crop and water productivity in dry season vegetable production.  
This activity was started and completed during the current reporting period. The objective was 
to assess the effectiveness of the Wetting Front Detector (WFD) irrigation-scheduling tool for 
dry season vegetable production, and the implication on crop water productivity. Irrigation 
scheduling was tested in vegetable hubs located in Nayngua and Tekuru communities in the 
Upper East region. WFD, a simple, sensor-based tool, was tested on irrigation scheduling of 
pepper. The tool indicates when the root-zone is dry and when it becomes saturated during 
irrigation. The productivity of water and land using the sensors was compared against (i) a fixed 
irrigation schedule (CROPWAT based) and (ii) the farmers’ normal practice. Six fertilizer rates 
were also integrated with the three watering regimes.  
 
The results showed that the WFD saved significant irrigation water and labour on farmers’ field 
to grow pepper. The WFD also improved irrigation water-use efficiency. Application of higher 
rates of NPK fertilizer from FortiferTM increased fruit yield and water use efficiency of pepper. 
The results suggest that in combination, WFD and fertilizer use can support strategies to 
improve the productivity of small-scale irrigation in Northern Ghana. 
 
Activity 1.2.3: Test and promote integrated soil fertility and integrated pest management 
technologies and practices to increase and sustain productivity and reduce risk  
 
There were no sub-activities in the Ghana and Mali work plans for 2017 for this activity. 
Output 1.3: Labour-saving and gender-sensitive technologies in target areas to 
reduce drudgery while increasing labour efficiency in the production cycle 
delivered 
Activity 1.3.1: Train local partners on appropriate use of drudgery reducing technology 
delivery 
There were no sub-activities in the Ghana and Mali work plans for 2017 for this activity. 
 
Activity 1.3.2: Introduce, test, and adapt existing pre-harvest small-scale mechanization 
options to farmers and partners in the intervention communities 













Outcome 2: More farmers and farm families are adopting 
technologies and practices to improve nutrition, food and feed 
safety, postharvest handling, and value addition 
Output 2.1: Improved technologies, innovations, practices, and habits to increase 
production and consumption of safe diverse and more nutritious food for farm 
families, especially by women and children, developed and disseminated in 
partnership with research and development partners. 
 
Activity 2.1.1: Train farm families, especially women, to produce and consume diverse and 
more nutritious food 
 
Sub-activity GH211-17: Evaluation of nutrition-sensitive agriculture.  
This activity was originally planned to integrate the livestock, nutrition, and vegetable activities 
as recommended by the Phase 1 evaluation team. Due to drastic budget cuts during the 
reporting period, the integrated activity protocol was put on hold. Separate activity protocols 
were developed for the livestock (Sub-activity GH122-17) and vegetable (Sub-activity GH111A-
1704) components.  
 
The revised nutrition activity protocol aims to continue with activities started in Phase 1. It 
focuses on the effect of nutrition education through positive deviance approach and behaviour 
change communication strategies, on the consumption of nutrient-dense foods, infant and 
young child feeding (IYCF), and child growth. 
 
Sub-activity GH211-1701: Behaviour change communication training in complementary feeding 
practices and child growth.  
Key activities implemented were: 
• Evaluation of factors that influence the translation of acquired nutritional knowledge 
into appropriate child feeding practices. 
• An assessment of the Women’s Empowerment in Agriculture Index (WEAI) and its 
relationship to production diversity, dietary diversity, child care practices, and maternal 
and child nutritional outcomes.  
 
Evaluation of factors that influence the translation of acquired nutritional knowledge into 
appropriate child feeding practices 
The context and circumstances under which mother’s knowledge about nutrition is translated 
into appropriate child feeding practices is not well understood. Furthermore, the factors that 
influence the translation of acquired knowledge into practice are not well understood. An 
assessment was therefore undertaken to identify the factors/barriers that influence the 
translation of acquired nutritional knowledge into improved child feeding practices. 
 
An analytical cross-sectional study was conducted in February 2018 on a sample size of 336 
mother-child pairs.  The study population comprised children aged 6–36 months and their 
mothers. In each household, only one eligible respondent was randomly selected for an 
interview and anthropometric assessment of her child.  Information on socio-demographic and 
feeding practices was collected using a structured questionnaire administered to 
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mothers/caregivers. Trained fieldworkers assisted with the completion of a field-tested nutrition 
knowledge questionnaire (NKQ) through one-on-one interviews with the respondents. Maternal 
attributes such as age, ethnicity, level of attainment in the formal education system, marital 
status, and type of occupation were recorded. 
 
The aspects of nutrition knowledge studied included 14 questions on (1) age for introducing 
semi-solid foods into a child's diet, (2) mother's knowledge of importance of breastfeeding, (3) 
giving fluids during diarrhoea, (4) giving semi-solid foods during illness such as diarrhoea, (5) 
mother's knowledge about causes of anaemia, (6) meal considered most important for pregnant 
woman, (7) importance of dark green leafy vegetables as rich sources of vitamins and minerals, 
(8) knowledge of foods protective against diseases, (9) knowing how to produce more 
breastmilk, (10) recommended breastfeeding duration, (11) appropriate age to give water to 
babies for the first time, (12) recognizing anaemia in children, (13) feeding colostrum to the 
child, and (14) mentioning at least two food sources of micronutrients. 
 
Based on the responses given by the mothers, a score of 1 was given for each valid answer, with 
a maximum possible score of 14. A mother's overall knowledge of recommended feeding and 
nutrition practices was rated by calculating the total of all the valid responses she made. The 
overall composite nutrition knowledge index therefore ranged from a minimum of 0 to a 
maximum of 14.  The median score was 9.0. The scores were divided into two categories: low 
representing scores below 9.0 and high representing scores of at least 9. 
 
A composite infant and young child feeding index (IYCFI) was the main outcome measure and 
this comprised the following dimensions: current breastfeeding status, timely initiation of 
breastfeeding, timing of introduction of complementary liquids and foods at six months, and 
whether or not a child met the minimum acceptable diet. The IYCFI was categorized into 
inadequate (< 3 of the indicators) and adequate (≥ 3 of the 4 indicators). 
 
The results showed that mothers’ nutritional knowledge on IYCF recommendations was low. Of 
the 336 mothers, 136 (40.5%) were classified as having low knowledge with regards to 
appropriate child care practices.  The knowledge level of mothers on the dietary role of fruits 
and vegetables was equally low as only 23.2% of mothers knew the importance of feeding their 
children with fruits and vegetables. The composite nutrition knowledge index was developed, 
and the analysis shows that it associated positively with key child feeding practice indicators 
such as: minimum acceptable diet, introduction of complementary foods at six months, and 
timely initiation of breast feeding. 
 
Bivariate analysis showed that there are some factors that either promote or serve as barriers to 
improved child feeding practices. For example, as the child gets older, it becomes more difficult 
to meet the essentials of appropriate feeding practices. Wealthy households as well as higher 
maternal educational attainment support appropriate feeding practices. Agriculture-related 
employment of mothers, however, appears to negatively affect appropriate feeding of the child. 
 
Moderated hierarchical multiple regression analyses showed that better nutrition knowledge of 




Assessment of Women’s Empowerment in Agriculture Index [WEAI] and its relationship to 
production diversity, dietary diversity, child care practices, and maternal and child nutritional 
outcomes. 
This study adopted questions designed to assess the Abbreviated Women’s Empowerment in 
Agriculture Index (A-WEAI). Data on the five domains of empowerment (5DE) of A-WEAI were 
collected. The domains were: (1) decisions about agricultural production, (2) access to and 
decision-making power about productive resources, (3) control of use of income, (4) leadership 
in the community, and (5) time allocation. For the A-WEAI, the 5DE sub-index is measured using 
six key indicators with their corresponding weight. The indicators of A-WEAI together with the 
aggregate women’s empowerment score were used to assess the relationship with nutritional 
status indicators and infant feeding practices. For each indicator, a woman is classified as 
empowered or not, based on a minimum threshold specific to that dimension of the index. Each 
indicator is designed to measure whether each individual reached a certain threshold (has 
adequate achievement). The analysis covered only women from households whose primary 
source of food was their own production.  
 
Analysis of the data showed less than 6% of women were empowered in agriculture, according 
to the 5DE (Table 10). Among the six component indicators included in the abbreviated 5DE, the 
highest percentage of maternal empowerment was found in group membership (59.1%). Input 
into production decisions was 30.2%. The lowest levels of empowerment related to access to, 
and decision making on credit and ownership of assets. Thus, the resource domain had the 
highest contributions to women’s disempowerment in the project area in Northern Ghana.  The 
proportion of women having workloads greater than 10.5 h/d was 63.9%. 
 
Table 10. Women empowerment in agriculture. 
5DE component indicators   Frequency (no.) Percentage (%) 
Aggregate 5DE Empowered 14 5.6 
 Disempowered 238 94.4 
Input in productive 
decisions   Empowered 76 30.2 
 Disempowered 176 69.8 
Ownership of assets   Empowered 60 23.8 
 Disempowered 192 76.2 
Access to and decisions 
regarding credit Empowered 46 18.3 
 Disempowered 206 81.7 
Control over use of income Empowered 133 53 
 Disempowered 118 47 
Group membership Empowered 149 59.1 
 Disempowered 103 40.9 
Workload less than 10.5 
hours a day Empowered 91 36.1 




Association between the 5DE sub-index and its six component indicators and dietary diversity 
was quantified using logistic regression models, with adjustments for key child, maternal, and 
household level covariates. The key determinants of meeting minimum dietary diversity (MDD) 
were: age of child, access to and decisions regarding credit, mothers’ nutritional knowledge, 
livestock production diversity, and empowerment in aggregate 5DE.  
 
Compared to households having livestock production diversity of at least 4, those without were 
70% less likely to meeting MDD. Mothers with low nutritional knowledge were 47% less likely 
(AOR = 0.53, p = 0.03) of meeting MDD. Women who were generally empowered were four 
times more likely to feed their children with diets of high MDD (AOR = 4.03, p = 0.04). Women 
who were empowered in access to and decisions regarding credit were twice more likely to 
provide diversified diets, compared to their counterparts who were disempowered. 
 
Aggregate 5DE did not associate with any of the production diversity indicators. However, group 
membership component of 5DE was significantly associated with production diversity. Women 
who were disempowered in terms of group membership were 46% less likely of having high 
production diversity (AOR = 0.54, p = 0.04). This means women who did not belong to any group 
were less likely to have high production diversity. 
 
The association between the 5DE sub index, and its six component indicators and child height-
for-age Z-scores (HAZ) were assessed without adjustments for key child, maternal, and 
household level covariates. No significant difference was found between the empowered and 
the disempowered women in terms of HAZ. Neither the overall aggregate 5DE nor its 
components were associated with mean HAZ, suggesting that women empowerment in 
agriculture in the study population was unrelated to stunting among children aged 6–36 
months. Multiple regression analysis showed that the Aggregate 5DE was negatively associated 
with HAZ (β = -0.139, p = 0·018). Mean child HAZ was however, not associated with any of the 
5DE dimensions after adjusting for key child, maternal, and household level covariates. 
 
In conclusion, women empowerment has the potential to improve dietary intake of children. 
Because women who were generally empowered (aggregate 5DE ≥ 80%) were four times more 
likely to feed their children with diets with high MDD. Furthermore, women who were 
empowered in access to, and decisions regarding credit were two times more likely to provide 
diversified diets, compared with those who were disempowered. The implication is that women 
empowerment independently contributes to dietary diversity of children, notwithstanding the 
low nutritional knowledge of mothers on appropriate feeding practices. Women empowerment 
in agriculture may thus compensate for low nutritional knowledge of mothers and low 
production diversity in households. Thus, factors that militate against women empowerment in 
agriculture should receive priority in future research. The lowest levels of empowerment related 
to access to and decision making on credit and ownership of assets. This implies that the 
resource domain has the highest contribution to women’s disempowerment in the intervention 
communities in northern Ghana. 
 
Sub-activity MA2211-17: Evaluation of nutrition-sensitive agriculture in Mali.  
As in Ghana, this integrated sub-activity in Mali was replaced with separate activity protocols for 





A reconnaissance visit was organized by WorldVeg during which four communities in Koutiala 
District (including Konina, Konseguela, Bobola Zangassop, and N’Togonasso) were selected as 
potential intervention and control communities (see technical report for the 01 April to 30 
September 2017 period). Implementation of nutrition activities involved integrated agriculture, 
nutrition, and health intervention practices. Seed kits, vegetable production training, and social 
and behavior change communication on nutrition and health were provided to beneficiaries.  
 
Preliminary results on consumption of some key food groups showed that women in the 
intervention villages have greater knowledge of nutritious food than those in the control 
villages. The nutrition and vegetable activities in Sirakélé and M’Pessoba villages in Sikasso 
Region reached out to the following: 996 adults (including 905 women) and 765 children aged 
0–59 months old (65% girls). 
 
Activity 2.1.2: Use nutrition focused activities as an entry point for greater involvement of 
younger women and the youth in the production and consumption of diverse and more 
nutritious foods  
 
There were no sub-activities in the Ghana and Mali work plans for 2017. 
Output 2.2: Postharvest technologies and practices to provide options for the 
food and feed sectors are tested and disseminated to farmers, through 
researchers, extension staff, and development partners. 
Activity 2.2.1: Introduce, evaluate, adapt, and disseminate existing postharvest technologies 
and practices 
 
Sub-activity GH221-17: Reducing postharvest losses in stored cereals and legumes.  
Two sub-sub activities were led by IITA during the reporting period: Sub-sub activity GH221-
1701: Exploring willingness to pay for small-scale maize-shelling machines, and Sub-sub activity 
GH221-1702: Evaluate and demonstrate options to reduce postharvest losses in stored cereal 
and legumes including on-farm comparison and demonstration of driers and silos. None of the 
activities were implemented due to funding uncertainties during the reporting period.  
 
This sub-activity was not part of the Mali work plan for 2017. 
 
Activity 2.2.2: Build capacity of farm families to reduce postharvest losses  
 
This Activity was not part of the Ghana and Mali work plans for 2017. 
 
Outcome 3: Farmers and other value chain actors have greater 
and equitable access to production assets and markets (input 
and output) through enabling institutions and policies 
Output 3.1: Enabling policies and institutional arrangements to increase 
participation of farm families, especially women and youth, in the output and 
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input markets and decision-making are advocated for implementation by national 
governments, policy makers, and development partners. 
 
Activity 3.1.1: Review existing policies and institutional arrangements affecting equitable 
access to production assets and markets 
 
Sub-activity GH311-17: Review and compile gaps and dysfunctionality in SI policies and 
institutions (norms, rules, and practices) of SI at target areas and enhance farmer access to 
credit and markets. 
Two sub-sub activities were planned in Ghana. 
 
Sub-sub-activity GH311-1701: Review and compile gaps and dysfunctionality in SI policies and 
institutions (norms, rules and practices) of SI at target area.  
This activity was led by CSIR-STEPRI. It was guided by the following research questions: what SI 
policies exist in the current national agricultural policy document; what are the gaps and 
dysfunctionalities; what institutional conditions (norms, rules, and practices) exist in the target 
areas, input and output markets, and how do these contexts influence household/farmer 
adoption of SI packages? During the reporting period, the research team of CSIR-STEPRI engaged 
in two main activities with the aim of: (1) identifying sustainable intensification (SI) gaps and/or 
dysfunctionalities in the implementation of agricultural programs and policies in selected 
districts in the Upper West and Northern regions of Ghana and (2) investigating the extent of 
usage of SI practices among farm households; analysis of stakeholder interests in promoting the 
scaling up of sustainable intensification practices. 
 
A household survey involving 150 farm households (from eight communities) was conducted in 
December 2017 in three districts of the Northern Region (Savelugu, Tolon, and Kumbungu) and 
two districts in the Upper West Region (Wa West and Nadowli). A knowledge-sharing and 
validation workshop was held in February 2018 to disseminate the findings and seek stakeholder 
views on sustainable intensification gaps in agricultural policies. 
 
The results showed that 93% of the farm households engaged in subsistence farming. Mixed 
farming (both crops and animals) was practiced by 61%. Generally, farm households have access 
to agricultural services, with more than 50% of the households having access to feeder roads, 
agro-dealers, veterinary services, tractors, and transportation services. The majority of farm 
households did not have access to seed dealers, well-established markets, points of sale of 
livestock, and extension services. Thus, the promotion of SI in the farming communities will 
require availability and affordability of improved seeds through seed dealers, and capacity 
building of farmers for the use of SI practices by extension agents. These are dysfunctionalities 
(in that they exist in the policy documents but are not implemented at the district) that need to 
be addressed at the level of policy and program implementation by the Ministry of Food and 
Agriculture and development partners. 
 
About 70% of the respondents indicated that decisions on what crops to cultivate and inputs to 
use were made by the household head.  The sale of the farm outputs was also decided most 
times by the household head. Sustainable intensification interventions should incorporate 
gender models that encourage a joint (husband-wife-children) decision-making process to 
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ensure the peculiar needs of women in planting and fertilizer application on the household 
farms, as well as food security are considered. 
 
The sale of the farm produce was usually through the local market centres. This is consistent 
with the national level SI gaps analysis which showed that most agricultural programs and 
polices do not have concrete strategies for creating alternative remunerative market access for 
households aside the local town or district markets. 
 
In terms of seeds for planting, 17% of the farm households used only certified seeds. The 
sources of seeds for planting were mainly from farmers’ previous season harvest. It is evident 
from the study that households have access to agro-dealers, but they are not getting improved 
seeds from them, mainly because the seeds “are expensive” (focus group discussion). This is a 
policy issue that requires further investigation for effective solutions, to ensure farmers have 
access to affordable certified seeds, because sustainable intensification in farming systems 
thrives on access to inputs (e.g., high yielding and drought-resistant seeds). 
 
Nearly 64% of farm households interviewed practiced soil conservation, and 40% of them felt 
that their labour service was increasing as a result of the conservation of their soils. The 
common method of conservation was covering of farmland with crop residue after harvesting of 
crops. Some issues listed as challenges in soil conservation included: difficult to carry animal 
droppings on the field (large quality of manure required); non-availability of material for 
compost preparation; high cost of labour and/or unavailability of labour; lack of income and 
household poverty making it difficult to commit financial resources to soil conservation; annual 
bush burning; and low and erratic rainfall. 
 
Generally, most of the households rear livestock, mainly sheep, goats, and poultry. However, a 
lot of the matured livestock were lost to diseases and pests, although they indicated there is 
access to veterinary services. More than 50% of the farm households sell between 1 and 10 
animals from their livestock herds. The animals are usually sold in the months of April to June 
and July to September, coinciding with the planting and harvesting seasons. The months of 
livestock sale also coincide with the highest food scarcity periods (June to August). Thus, April to 
June are crucial months during which households can be supported with the relevant agro-
inputs (seeds, fertilizers, and tractors) in an effective credit scheme, so that the livestock can be 
kept to contribute to household assets.  
 
The study shows that sustainable intensification is important to generate the needed 
transformation in farming systems in the intervention communities. There are however clear 
gaps and dysfunctionalities in the formulation and implementation of agricultural policies and 
programs that have to be addressed.  
 
Sub-activity GH311-1702: Enhancing farmer access to credit and markets.  
The FOSTERING-led activity was guided by four research questions: Does access to credit 
contribute to adoption of the technologies promoted by Africa RISING? What factors influence 
farmers’ decisions on loan allocations? What factors influence the demand for credit? What is 
the role of farmer-based organizations in farmers’ access to credit? 
 
The team reviewed existing literature and outlined a case study to ascertain whether access to 
finance and market would influence adoption of improved technologies promoted by the 
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project. Treatments compared were: (1) Africa RISING intervention households that have 
received credit only, (2) credit and financial literacy training, and (3) Africa RISING intervention 
households with neither credit nor financial training (control).  
 
A multistage stratified sampling technique was used to select 180 farmers for the study. The first 
stage involved the selection of nine communities and ten households from each making a total 
of 90 households which were selected randomly. The study also employed the quasi-
experimental design and a cross-sectional survey design. It used the “with and without” method 
to assess the effects of credit on technology adoption for small-scale farmers in the 
communities. The simple random method was used to select farmers with credit (45 
households) and farmers without credit (45 households). The experimental group were, farmers 
who have accessed credit and the control group, farmers who have not accessed credit. The 
communities selected were Duko, Tibali, and Kpallung (Northern); Gia, Bona, and Nyangua 
(Upper East); and Zanko, Guo, and Papu (Upper West). The second stage involved the selection 
of farmers; two were selected from each household making a total of 180 farmers.  
 
The results suggest that credit enables farmers to adopt more improved technologies in their 
farming business. The acquisition of agricultural technology such as the application of fertilizer, 
employment of modern methods of farming, and cultivation of modern varieties of seeds is the 
right course to ensure increased output. Improved technologies are necessary for transforming 
the peasant and subsistence agriculture in Ghana. With credit, farmers can acquire additional 
farmlands and other farm inputs, e.g., capital, seeds, and agro-chemicals (fertilizer and 
herbicide). The acquisition of these inputs for farming purposes in turn leads to increased 
outputs which is the aim of every farmer. 
 
Sub-activity MA3111-17: Literature review of existing policies and institutional arrangements 
affecting access to production assets and markets.  
Literature review has started. Data collection on existing policies and institutional arrangements 
that affect access to production assets and markets was completed by an MSc student of the 
University of Mandé Bukari. 
 
Table 11 summarizes the institutional policies and arrangements that may be barriers to access 
to production assets and markets. Recommendations to improve the access of women and 
youth to production assets and markets in Mali include: 
• Policy makers should focus on strengthening women’s education. 
• Sensitize policy makers on rights of women and youth. 
• Implement existing policies on facilitating access of women and youth to production. 
• Government should create a favourable framework (partnership) between banks and 
women producers to facilitate credit access to women and youth. 
• Banks should reduce loan guarantee requirements and interest rates for vulnerable 
groups such as women and youth. 








Table 11. Barriers to production assets and markets by women and youth in southern Mali. 
Production assets/ 
Factors 
Political obstacles/reasons impeding access 
to production assets and markets 
Proportion of decision makers 
who mentioned the obstacle (%) 
Land • Wedding and family code that the 
residence is tied to the husband's opinion 
and that the man is always the leader 
• Recognition of customary law because 
there are landowners in our society 
17 
Credit • Loan guarantee requirements above their 
(women) capacity 
• High credit interest rate, distance of 
banks from rural areas 
11.1 
Agricultural inputs Security and loan guarantee requirements 7 
Agricultural 
equipment 
• Guarantees and bank loan guarantee 
requirements 
• In the family, the acquisition of 
agricultural equipment becomes an act of 
independence for women and children 
7 
 
Activity 3.1.2: Assess the level of inclusiveness of women and the youth along crop and 
livestock value chains 
 
Sub-activity MA 3212-17. Identifying constraints and opportunities for improving access to 
markets for women and youth in Bougouni and Koutiala districts  
Data collection was completed during the reporting period. As shown in Figure 14, the 
relationship of farmers with their collaborating partners in value chains (VCs) depends on 
constraints, opportunities, and risks at three levels (individual, organizational, and institutional). 
The maize VC is mainly confronted with marketing problems from individual selling by farmers, 
and the absence of adequate enabling institutions. The milk VC faces feeding challenges (i.e., 
feed and water), which considerably limit cows’ production as well as the functioning of the milk 
market and processing. The challenges simultaneously originate at individual, organizational, 
and general institutional level in Mali. Sheep keeping is mostly done by women and young 
people who are not likely to have control over the farm’s resources. Therefore, they often lack 
the funds to undertake the activity. Beyond the individual level, sheep keepers are also 
confronted with issues related to lack of organizational support for better access to credit.  
 
The study was mainly based on a qualitative assessment, with triangulation of information from 
various sources, which gives a good picture of the current situation in terms of the 
collaborations between smallholders and their partners in the mentioned VCs. Based on this, 
the quantification of the degree to which constraints, opportunities, and risks affect the 
collaborations is recommended for future studies. 
 
The main constraint to market access related to low prices, instability of agricultural produce, 
and the lack of means of transportation (Table 13). The opportunities to improve market access 
and production assets for women and men were related to the partnership with banks to 
facilitate access to credit, the organization of producers in farmer’s organizations and 
cooperatives, the fixing of prices before agricultural produce harvest, and group sale of 
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products. Policies that promote or limit market access include: subsidized fertilizer by the state 
and obtaining inputs with the CMDT, the liberalization of agricultural produce markets, and 
grouping of producers into farmers’ organizations.  
 
Policies that inhibit women and youth access to markets included: 
• Requirements to obtain credit from banks. 
• Requirement to be a member of a cotton producer cooperative to benefit from the 
input credit of the CMDT. It should be noted that many women are not members of 
cotton producer cooperatives. This situation is therefore even more restrictive for them. 
• Lack of women commercial organizations to facilitate access to markets. 
• Low prices of agricultural products to producers. 
 
Table 12. Market access constraints faced by women in southern Mali. 
Markets 
Respondents who cited the 
constraints (%) 
Women Men  
Low price of agricultural produce at harvest 
time 49 71 
Price instability 17 14 
Lack of customers 9 0 
Lack of means of transportation  26 5 































Figure 14. Simplified maps of actors in the domestic maize, milk, and sheep value chains in southern 
Mali. 
 
Activity 3.1.3: Advocate enabling policies and institutional arrangements to increase 
participation of farm families, especially women and youth, in the output and input markets 
 
There were no sub-activities in the Ghana and Mali work plans for 2017. 
Output 3.2. Options to expand accessibility of production assets and increase 
participation in household decision-making by disaggregated groups by gender 
Activity 3.2.1 Identify constraints to and opportunities for increasing women and youth access 
to production assets in the target area 
 
In Ghana, a journal article and an MSc dissertation were published. Abstract paper: “Model 
results versus farmer realities. Operationalizing diversity within and among smallholder farming 
systems for a nuanced impact assessment”. 
 
Abstract of paper: Agricultural production in Northern Ghana is dominated by smallholder farm 
systems, which are characterized by low inputs and low outputs, declining soil fertility, large 
yield gaps, and limited adoption of agricultural technologies. There is an urgent need for 
alternative farm designs that are more productive, yet more sustainable. Technology packages 
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for SI are promoted by research for development in the Upper East, Upper West, and Northern 
regions of Ghana. The article analysed differences in perceived suitability, and modelled the 
technical impact per technology package. 
 
A locally validated framework to categorize farm systems diversity that considers both the 
horizontal (between households) and vertical (within households) dimensions of diversity was 
used. Farm households were classified along a gradient of resource endowment. One 
representative farm per type and per region was selected to assess and compare their 
socioeconomic and environmental performance (farm profitability, labour, and soil organic 
matter inputs) using the whole-farm model Farm DESIGN. This model (Farm DESIGN) was used 
to assess the potential impact of five proposed technology packages and to explore promising 
alternative farm configurations. Model assumptions and results with farmers, including 
alternative cropping patterns and trade-offs, were discussed. The packages were evaluated with 
different household members using a weighted scoring technique, subsequently juxtaposing 
model results with farmer perceptions. 
 
Large differences prevailed among and within farms per type and per region, with low resource-
endowed farms being projected to benefit most in relative and least in absolute terms from an 
adoption of the packages. Farmer feedback confirmed the accuracy of alternative farm 
configurations, as determined by the model. However, the feedback also revealed that the most 
profitable farm designs would be hard to attain in reality, particularly for members of low and 
medium resource-endowed households, due to high initial investment costs. Within households, 
women were more positive about the packages than men, since men heavily penalized extra 
costs and labour, translating into a greater congruence of model results with the male 
evaluation. It is important to distinguish between technical (technology, i.e., purchased tools 
and inputs) and managerial (techniques e.g. row planting) package components. We conclude 
that operationalizing inter- and intra-household diversity is a fundamental step in identifying 
sensible solutions for the challenges facing smallholder farm systems in Northern Ghana. 
 
Abstract MSc thesis: Why do smallholder farmers in Northern Ghana choose to plough  
by hoe, with bullocks or with tractors? 
Ghana is an agricultural country with 60% of the gross domestic product coming from 
agriculture. But even so mechanization in agriculture is still underdeveloped. In the north of 
Ghana plowing can be done at three different levels of mechanization; by hoe, with bullocks, or 
with a tractor. All three techniques are used next to one another. 
 
Farmers were interviewed in two communities in Ghana; Duko in the Northern Region and 
Nyangua in the Upper East Region. There is great heterogeneity between these two 
communities; they have a different social organization and different access to main cities, 
leading to different forms of plowing. Within the communities there is also a big heterogeneity. 
To analyze the heterogeneity within communities, the HHs were divided into three groups 
according to their resource endowment. This research thus analyzes why farmers chose to plow, 
which techniques they used, and how their choices differed in both locations with different 
resource endowments. 
 
Plowing with tractor required less time (2.12 SD 0.9 hours/ha) than with bullocks (16 SD 9 
hours/ha), while farmers indicated that plowing by hoe took the most time (171 SD 101 man-
hours/ha). Farmers cultivated on average 5.7 (SD 4.4) ha in Duko and 2.3 (SD 2.4) ha per HH, in 
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Nyangua. Therefore, it is for most farmers impossible to plow all their land by hoe, as they 
would not be able to plow all their land on time. In Duko farmers used mostly tractors for 
plowing and in Nyangua mostly animal traction. Farmers were unsatisfied with hired plowing 
services as costs were high, operations were delayed, and the quality was poor. This is for 
farmers one of the reasons to buy their own bullocks, as they would save this cost. Delayed 
plowing causes lower yields; farmers estimated late plowing losses on average at 1104 (SD 964) 
GHS/ha in Duko and at 1466 (SD 1242) GHS/ha in Nyangua. These costs were tremendously high 
compared with other farming costs and it can be argued that these are the main reasons to 
choose a technology. This delay existed because there were not enough tractors and bullocks. 
Farmers complained about the difficulty of getting an operator to plough their field as well as at 
the quality of the work done by the operator.  
 
When looking at the agroeconomic performances of each technique there was no consensus 
among the farmers on which technique yields most, neither was there a consensus on which 
technique requires a higher fertilizer application, causes higher weed infestation later in the 
season, compacts the ground more, or gives better soil moisture. This is surprising, however, 
similar discordance concerning ploughing was also found in literature. It can be concluded that 
farmers chose the technique for use based on what they think is economically best for them, 
taking their financial potential and the social implications into account. 
Outcome 4: Effective partnerships are built with farmers, local 
communities, and research and development partners in the 
private and public sectors to ensure delivery and uptake at scale 
of SI, technologies, innovations, and practices 
Output 4.1: Alliances and effective partnerships developed between farmers, local 
communities, and research and development agents in the public and private 
sectors to enable the release, dissemination, and adoption of proven technologies 
and practices to scale 
Activity 4.1.1: Conduct cost‒benefit and gender analysis coupled with other socioeconomic 
analyses to identify and quantify adoption constraints and opportunities for different farmer 
contexts  
Cost-benefit analysis of groundnut grain production and maize-cowpea living-mulch 
Economic analysis of grain production by groundnut varieties (see Sub-activityGH111A-1701) 

















Figure 15. Return on investment for groundnut production, Upper West Region, Ghana. 
 
In Ghana, gross margin analysis of maize sown either with or without a cowpea living mulch 




























Table 13. Gross margins for maize production with and without cowpea living-mulch, Upper 
West Region, Ghana. 
 Maize-cowpea living mulch type 
 M-NCLM M-CLMD0 M-CLMD7 M-CLMD14 
Number of farmers 30 30 30 30 
Maize yield (kg/ha planted) 713.099 686.12 752.217 602.853 
Cowpea yield (kg/ha planted) 0 262.97 241.25 198.62 
Maize grain price (GHS/kg) 1.2 1.2 1.2 1.2 
Cowpea grain price(GHS/kg) 9 9 9 9 
Gross revenue (maize + cowpea) 855.72 3,190.07 3,073.91 2,511.0 
     
Total cash expenditures 562.65 562.65 655.65 655.65 
Family labour and use of assets owned by 
the family 101 101 110.5 110.5 
Total cost (incl. family labour and asset 
owned by family 663.65 663.65 766.15 766.15 
     
Gross margins (GHS/ha)     
Without family labour 293.07 2,627.42 2418.26 1,855.35 
With family labour 192.07 2,526.42 2,307.76 1,744.85 
     
Return on investment (gross margins/total 
cost excl. family labour) 0.52 4.67 3.69 2.83 
Median farm size = 0.3066 ha. Treatment: M-NCLM = Maize alone without cowpea living mulch; MCLMD0 = Maize with 
cowpea living-mulch planted same day; M-CLMD7 = Maize with cowpea living-mulch planted after 7 days; and M-CLMD14 = 
Maize with cowpea living-mulch planted after 14 days. Cash expenditure includes cost of seeds, ploughing, weeding, planting, 
fertilizer (subsidize), fertilizer application, insecticides, spraying and harvesting, and transport. 
 
Sub-activity: MA1111-17: Profitability and gender analysis of vegetable mono-cropping and 
intercropping. 
An economic analysis of cereal-vegetable production systems showed that intercropping 75% 
vegetable with 25% maize was economically profitable compared to other intercropping and 
mono-cropping options. Women farmers performed better in intercropping options than men. 
Despite constraints of shortage and high cost of seeds and lack of land, the majority of farmers 
were interested in continued intercropping of maize with vegetables.  
 
Sub-activity: MA1114-17: Cost-benefit analysis of fertilizer treatments for sorghum production. 
A cost-benefit analysis of sorghum production with and without organic and inorganic manure 
was conducted by ICRISAT for four cropping systems: farmer practice (control), cattle manure, 
organic fertilizer, and manure and chemical fertilizer. Net benefits were positive for the four 
sorghum production systems, i.e., FCFA 70 574, 80 553, 95 115, and 22 333/ha for farmers 







Activity 4.1.2: Map and assess relevant stakeholders to establish dialogue for the exploration 
of mutual synergies for scaling delivery of validated technologies 
 
Sub-activity GH4123-17: Promote partnerships for large-scale delivery of technologies/practices. 
This is an IITA-led sub-activity in Ghana with four sub-sub activities. 
Sub-sub activity GH4123-1701: Promote multi-stakeholder partnerships for technology 
development and dissemination. Mapping of potential research and development partners for 
engaging in Phase 2 of the WA project continued. The chief scientist met a team from the 
Catholic Relief Services in Ghana and presented a PowerPoint on potential Africa RISING 
technologies for scaling-out. The ICRISAT project leader also discussed partnership with the 
Catholic Relief Services in Mali. 
 
Sub-sub activity GH4123-1702: Identify and describe validated technologies.  
Description of Africa RISING validated technologies continued during the reporting period (see 
technical report for the 01 April to 30 September 2017 period). A technology description 
template was circulated by the chief scientist to activity leaders to describe their validated 
technologies from Phase 1 research. The response so far has been poor. Additionally, the chief 
scientist circulated tentative titles and potential authors/co-authors for the development of a 
technology handbook. Draft chapters are expected by the end of May 2018. 
 
Activity 4.1.3: Leverage/link and integrate (engagement and outreach) with existent initiatives 
including government extension systems to support and encourage the delivery pathways 
 
Sub-sub activity GH4123-1703: Scale-out validated technologies with multiple partners. 
Partnerships established with community-based farmer interest groups and women's interest 
groups in the intervention communities to disseminate improved technologies were 
strengthened through meetings and discussions (see technical report for the period 01 April to 
30 September 2017). In the Upper West Region of Ghana 96 farmers (40 women and 56 men) 
from the Loggu community were engaged to demonstrate and scale-out the maize-cowpea strip 
cropping technology. Similarly, 100 women (10 from each of the intervention communities) 
were engaged to demonstrate and scale-out improved cowpea seed production. 
Output 4.2: Gender-sensitive decision support tools to assess technology 
associated risks and opportunities are available for use by project partners 
Activity 4.2.1: Identify and communicate gender-sensitive decision support tools in the 
context of different farm typologies  
 
There were no sub-activities in the Ghana and Mali work plans for 2017. 
Output 4.3: An updated framework for monitoring technology adoption to be 
used by the project team and scaling partners available and accessible 
 
Activity 4.3.1: Monitor and report technologies and their associated beneficiaries or farmers 
exposed to the innovations using the tools developed by IFPRI 
 




Activity 4.3.2: Make these reports available on the Africa RISING repositories 
There were no sub-activities in the Ghana and Mali work plans for 2017. 
Output 4.4: Knowledge sharing centres (physical structures) and learning 
alliances are developed within existing local and regional institutions 
Activity 4.4.1: Establish knowledge-sharing and learning alliances among scaling actors 
 
Sub-activity GH4123-1704: Promote knowledge sharing for dissemination of technologies.  
This IITA-led activity used several strategies to promote knowledge sharing and dissemination 
among scaling actors. They included: (1) establishment of knowledge sharing and learning 
alliances among scaling actors at the community level; (2) the community-based technology 
park approach initiated in Ghana and adapted in Mali; and (3) promotion of interest groups for 
specific technology or practice. 
 
Sub-activity MA4411-17: Operation of four technology parks as hubs for research and 
dissemination in Bougouni and Koutiala.  
In Mali, biophysical data was collected in the technology parks and uploaded on Dataverse. The 
following technologies were tested and demonstrated in the four technology parks: effects of 
different fertilizer options on sorghum, dual-purpose sorghum variety, improved varieties of 
groundnut and cowpea, contour bunding associated with agroforestry options, and low-cost 





























Capacity building  
Individual and group trainings were an integral part of the project activities during the reporting 
period. Graduate students jointly supervised by staff of Africa RISING and national or 
international universities were attached to the project for their dissertation research during the 
reporting period (Appendix 2). Three PhD students (Solomon Konlan, Daniel Agbetiameh, and 
Abdul Nurudeen) successfully defended their dissertation research during the reporting period. 
Key group training activities implemented during the reporting period included: 
 
Ghana 
• Forty-six community animal health workers (including seven women) from the 
Northern, Upper West, and Upper East regions were trained by ILRI in collaboration with 
the Animal Research Institute and Veterinary Services of the Ministry of Food and 
Agriculture between 28 December 2017 and 12 January 2018. 
• The Ghana Health Services and the Community Nutrition Department of UDS trained 50 
community health workers in behavioural change communication and positive deviance 
approaches. Additionally, 50 pregnant and nursing mothers in each of the 25 
intervention communities received monthly messages on good health and nutrition 
practices. 
• IWMI trained 50 farmers and two agricultural extension officers on the use of WFD 
including installation and maintenance. 
 
Mali 
• A total of 120 farmers were trained in the establishment and management of dual-
purpose sorghum and hybrids. 
• A total of 92 participants including 40 females from Flola and Madina participated in the 
demonstrations on silage making and urea treatment of crop residues. 
• WorldVeg’s nutrition and vegetable activities in Sirakélé and M’Pessoba villages in 
Sikasso region reached out to 996 adults (including 905 women) and 765 children aged 



















Project implementation issues 
• The funding situation remains uncertain. The funds received in January 2017 have been 
exhausted. Therefore, the 2018 annual review and planning meeting is yet to be 
organized. The unavailability of funds also delays the recruitment of staff, such as the 
M&E officer/data manager, a position that has been shifted from IFPRI to IITA upon a 
decision of the Program Coordination Team. The position has been vacant for more than 
six months. 
• The performance of some partners is not always satisfactory. There has been poor 
response from researchers of national and international partner institutions to complete 
a template for the description of proven technologies developed by Africa RISING. The 
poor performance can also be seen in the technical reports submitted to IITA and which 
have been used to compile this donor report. Some were late despite timely reminders 
and the scientific quality in some cases leaves a lot of room for improvement. The 
inclusion in the partner sub-agreements of a clause about financial implications of late 
reporting has not had an effect on the timeliness of reporting. The need to return 
reports to the authors because of lack of quality leads to further delay of receipt of 
acceptable reports. 
• The security situation in Mali did not allow European students to stay in the field for 
extended periods of time due to the increased risk of kidnapping of foreigners.  
• Shortage of water in existing boreholes during the dry season (after February) impacted 
the implementation of dry season vegetable research in Ghana and Mali. 
• Use of water in existing boreholes for domestic purposes after February hindered dry 


























Synergies with other projects 
Mali 
Africa RISING’s large-scale diffusion of technologies for sorghum and millet 
systems (ARDT_SMS) 
With regards to enhancing male and female farmers’ knowledge of new sorghum and millet 
production technologies, the following results have been achieved: 
• 777 training of trainers (ToT) sessions have been organized in Mopti, Sikasso, and 
Timbuktu regions. 
• 2,319 farmer field schools (secondary plots) were initiated by 5,970 facilitators who were 
trained with support from partner field staff in collaboration with ICRISAT and IER 
scientists, and have reached 69,577 farmers. 
• 476 extension workers were trained in good agricultural practices for both millet and 
sorghum. 
• In total, 47,914 ha were covered by improved technologies. 
• Grain yields increased by 60% in both pearl millet and sorghum. 
 
To facilitate the adoption of new hybrids and open-pollinated varieties (OPV) of sorghum, 4590 
demonstration plots have been established in the Sikasso Region. 
 
In the framework of enabling sustainable project actions, especially for accessing agriculture 
inputs, with a new partnership signed with myAgro, it was possible for myAgro to purchase 
Apron Star from local suppliers and source seeds of improved sorghum varieties from local 
cooperatives. Under this initiative, 1,500 farmers in 285 villages benefited. 
About 48 MT of certified seeds have been distributed among project beneficiaries to 
disseminate improved varieties through farmer field schools and demonstration plots. Seed 
multipliers under project supervision have produced more than 323 MT. 
 
The Africa RISING Project Manager is a member of the Steering Committee of the ARDT_SMS 
project. However, since October 2016, no invitations for Steering Committee meetings have 
been received and no minutes of meetings have been circulated. Also reports to USAID Mali are 
not circulated. Therefore, it is difficult for the Africa RISING Project Manager to assess the level 
of synergy between the two projects. 
Livestock technology scaling 
Synergies between Africa RISING and USAID Mali Livestock Technology Scaling Program (MLTSP) 
revolve around an integrated package for improved small ruminant and fodder production. The 
study on feed and health intervention for improved small ruminant production in Northern 
Ghana conducted by Africa RISING in Koutiala informed activities by MLTSP under the integrated 
package for small ruminant production in southern Mali. The technical report from the pilot 
study on feed and health intervention in Mali under the Africa RISING project has been shared 
with MLTSP for lesson learning regarding promising interventions to improve small ruminant 
production in southern Mali. Given that MLTSP is a technology scaling project, the feed and 




Pathways to agroecological intensification of crop‒livestock farming systems in 
southern Mali 
The two PhD students who are registered at WUR are primarily working with the McKnight-
funded project entitled “Pathways to agroecological intensification of crop–livestock systems in 
southern Mali”, which is a partnership among WUR, ICRISAT, AMEDD, and IER, and conducted in 
six village of Koutiala District. 
 
Further collaboration with related projects: 
• Seeds of varieties used in Africa RISING trials were produced through the McKnight-
funded Seed Systems III project. Also, the Africa RISING trials on dual-purpose sorghum 
are part of the McKnight-funded Dual-purpose Sorghum and Cowpea project. 
• USAID Mali scaling project on nutrition, water sanitation and hygiene, and health 
domains to reduce the incidence of infectious diseases in target communities. 
• The Africa RISING project is linked with the CRP on Water, Land, and Ecosystems (WLE) 
regarding research on natural resource management and dissemination of integrated 
land-soil technologies and practices to improve and sustain productivity and ecosystems 
services at the farm and watershed levels.  
• Africa RISING project is linked to the national agricultural research theme on crop and 
livestock breeding practices and small ruminant fattening. 
Ghana 
Sustainable Agricultural Intensification Research and Learning in Africa (SAIRLA) 
The main objective of the research project entitled “Achieving Equitable Benefits from 
Sustainable Agricultural Intensification through More Effective Tools and Metrics” (Africa 
RISING-SAIRLA) is to improve the effective use of tools and metrics to ensure more equitable 
results from decision-makers’ investments in sustainable agricultural intensification in Ghana 
and Malawi. In addition, the project aims to raise the awareness of decision-makers for the need 
to contextualize indicators and to integrate gender-transformative approaches. 
 
The project has made good progress towards the achievement of project outcomes and outputs. 
It has identified stakeholders and the tools they use, as well as the needs of decision-makers in 
terms of measuring and addressing gender and intergenerational inequities in their country’s 
agricultural sector. The project is also in the process of exploring networks of decision-makers 
and projects that may be good fits for testing gender or youth analysis tools and their 
applicability, costs, and limitations.  
 
Key activities during the reporting period were the following: 
• Evaluation and selection of Africa RISING district communities in Malawi and Ghana for 
participatory indicator development. 
• Research preparation for case studies with a gender-transformative approach. 
• Completion of a first set of focus group discussions and key informant interviews in both 
Ghana and Malawi to contextualize indicators.  





The following are the most important activities to be implemented and completed by 
September 2018: 
• Mid-project workshops in Malawi and Ghana to increase the capability of decision-
makers and to review a draft manual for tools. 
• Mid-project evaluation (M&E). 
• Completion of data collection for the contextualization of indicators. 
• Training for research teams to collect data for gender-transformative case studies and 
first phase of fieldwork. 
Groundnut Out scaling Project 
Africa RISING is collaborating with the ICRISAT-led Groundnut Out-scaling Project to determine 
the effect of plant spacing and variety on grain and fodder yields of groundnut. Trials have been 
jointly implemented in 10 community-based technology parks in the three regions of northern 
Ghana. 
 
Innovation Lab for Small Scale Irrigation 
Africa RISING, through IWMI, partnered with the Innovation Laboratory for Small Scale Irrigation 
(ILSSI) to published two peer-reviewed journal articles, and three abstracts for a conference, and 
research results were jointly presented at a policy discussion panel on AWM for achieving the 
SDGs in Ghana. Moreover, the SWAT, APEX, and FARMSIM trainings organized by ILSSI and 
attended by IWMI researchers and research officers will be applicable for ongoing and future 
Africa RISING project activities. 
Burkina Faso (non-Africa RISING country) 
Sustainable Intensification Innovation Lab (SIIL) 
The area of synergy between Africa RISING and SIIL Burkina Faso project in the past six months 
revolved around the Sustainable Intensification (Si) Assessment Framework which was jointly 
developed by Africa RISING and SIIL. Also, SIIL Burkina Faso prepared a poster based on the SI 
Assessment Framework which was presented at the SIIL Annual Meeting in Cambodia in January 
2018. To learn from the experience of Africa RISING in scaling up of promising technologies, the 
project manager of the Africa RISING Ethiopian Highlands Project gave a presentation on scaling 
of technologies in Ethiopia at the SIIL Burkina Faso annual review and planning meeting in 
















Communication and knowledge sharing 
Communication channels, events, and stories about various 
project activities 
The main communication channels supported during the reporting period were:  
• Wiki internal workspace: http://africa-rising.wikispaces.com/   
• Project updates on the program website: https://africa-rising.net/   
• A Yammer network with internal updates  
• Photos: https://www.flickr.com/photos/africa-rising/  
• Repository: https://cgspace.cgiar.org/handle/10568/16499  
 
The following meetings and events were documented using the project’s communication and 
knowledge management tools/platforms: 
• 13–15 March 2018: Africa RISING–SIMLESA joint learning event - Arusha, Tanzania 
• 24–25 April 2018: Africa RISING ESA and WA projects joint strategic planning meeting - 
Livingstone, Zambia 
• 23 November 2017: Africa RISING ESA and West Africa project team meeting- Ibadan, 
Nigeria 
• 10 November: Follow-up surveys on socioeconomic issues around soil and water 
conservation - Nyangua, Ghana 
• 9 November: Soil and water conservation training Nyangua, Ghana 
• 8 November: Follow-up surveys on socioeconomic issues around soil and water 
conservation - Bonia, Ghana 
• 7 November: soil and water conservation training- Bonia, Ghana 
 
The following stories were published and disseminated to stakeholders concerning different 
project activities and outputs. Click on the links to view. 
• Which ones did you read and download? Africa RISING’s most popular online products 
and resources in 2017 (28 December 2017) 
• Feed the Future Innovation Lab for Collaborative Research on SI publishes new 
sustainable intensification assessment framework (5 December 2017) 
• The renaissance of farming systems research in Africa (30 November 2017) 
Interactive radio to scale-up agriculture and nutrition technology 
in Africa RISING Mali 
This pilot activity aimed to promote awareness, use, and adoption of Africa RISING technologies 
through the broadcast of a series of tailor-made radio programs for smallholder farmers. The 
activity was implemented in Bougouni District, southern Mali starting mid-June 2017 and ending 
in December 2017. The main implementing partner was Farm Radio International (FRI). A total 
of nine interactive radio programs (https://cgspace.cgiar.org/handle/10568/16926) focused on 
different facets of producing dual-purpose sorghum were developed and broadcast on KAFO 
KAN radio—one of the most widely listened to stations in the region. A key component of the 
radio programs being broadcasted was—the dramatized presentations (to capture farmer 
imaginations)—featured Africa RISING scientists, and call-ins (for farmers to ask the Africa 
RISING scientist questions about dual-purpose sorghum production). A formative research study 
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(http://hdl.handle.net/10568/91190) was done in four villages of Bougouni District (Madina, 
Flola, Djèba, Sibirila) to gain informed insights about how to design the programs so that they 
address the topics of interest to the local farmer communities. 
 
Listeners were satisfied with the quality and content of the radio programs and there was 
generally a good level of participation and interest. All participants who attended a summative 
evaluation which was done once all 9 episodes had been broadcast in December 2017, indicated 
that they listened to most of the programs and saw others in the villages tune in to the show 
too. The listeners indicated that they had gotten all information they needed to prepare for 
better sorghum production next season. They also said they liked the programs because 
practical issues that affect them were addressed and they participated by calling in to the 
shows. The following comments were made by some of the listeners during the summative 
made the following comments: 
• We had a chance to express our needs such as “how to increase the use of dual purpose 
sorghum” and “the difficult access of women to land”. 
• We heard the voices of other farmers like us from other areas. 
 
Participants at the summative evaluation workshop also mentioned that the programs provided 
invaluable knowledge about production of dual-purpose sorghum. On one hand, women 
farmers noted that they were now able to: understand the value of dual-purpose sorghum as a 
food security crop, apply good agricultural practices to produce it successfully, know how to 
benefit from its dual use for human and animals, and understand its role in ensuring healthy 
nutrition for the family. On the other hand, the male farmers acknowledged that they were now 
able to: differentiate the different dual-purpose sorghum varieties, understand its benefit for 
people and animals, and appreciate the potential of dual-purpose sorghum in generating 
revenue. Based on the discussions during the summative evaluation workshop, we can say that 
an important number of people are getting ready to adopt this sorghum particularly if 
engagement and promotion with farmer communities through interventions like this can be 
sustained by the project. 
 
Africa RISING partners, such as ICRISAT, even received calls from community members in such 
neighbouring villages as Kolondieba, with questions on the program as they were interested in 
growing this variety of sorghum that they had heard about on the radio, even though they were 
not part of the targeted villages of the Africa RISING project. 
 
The implementation of activities was generally smooth, however, there were a couple of missed 
opportunities that can be factored in as lessons learned, for which if Africa RISING translates this 
pilot activity into a regular activity then all effort should be dedicated to ensuring better 
implementation. These include:  
(i) Ensuring that start off for activities align well with the farming calendar in the 
region (a late start prompted the implementing team to make creative adjustments 
from the original plan set-out).  
(ii) Longer term intervention. To create awareness, a short-term intervention like this 
pilot project can work. However, to aim for adoption as an end goal of this kind of 
intervention, a longer-term intervention is needed hence demanding a bigger 
resource investment.  
(iii) The involvement of all stakeholders in each step of the design, production, and 
broadcast of a useful radio series was key to successful implementation.  
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(iv) Conducting a formative research study was helpful to ensuring that the programs 
addressed the need of farmers on the technology that was being validated by 
Africa RISING.  
(v) Radio programs are an effective tool to share key information with farmers and 
mobilize them around exploring specific good agricultural practices or technologies 







Table 14: Summary of achievements under Interactive radio to scale-up agriculture and nutrition technology in Africa RISING Mali between 
September – December 2017. 
N° Activities implemented   Period   Results achieved 
1 Formative research study in four villages 
in Bougouni District (Madina, Flola, 
Djèba, Sibirila) 
September 2017 • A total of 157 people participated in this study, and 58% 
were women. 
• Eight focus group discussions were held in 4 villages. 
• Knowledge, attitudes, and practices of listeners identified 
with respect to dual purpose sorghum production. 
• The full report was translated and published on the Africa 
RISING repository – http://hdl.handle.net/10568/91190  
2 Workshop to prepare key messages of 
the interactive radio series  
October 2017 • Formative research results validated 
• 8 topics selected for priority programs on dual purpose 
sorghum varieties based on the farming calendar 
• Key messages developed for each program topic 
• Beep2Vote survey questions designed 
• Knowledge partners selected to answer to listeners’ 
questions during programs 
• Key information of the plan understood 
3 KAFO KAN radio station engagement October 2017 • A memorandum of understanding was negotiated and 
signed with KAFO KAN radio  
• A map of the partner radio station to estimate the number 
of potential listeners was produced (and shared along the 
first progress report)  
• Capacity of those broadcasters also strengthened by a 
refresher training  
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4 Production of the first program of the 
interactive radio series 
October 2017 • General and specific promos drafted and broadcasted more 
than four times for two days 
• Elements gathered in the field during visits to school fields 
are catalogued 
• Editing and mixing elements while using different adapted 
formats 
• Technicians involved in the mixing 
• Hosts’ involvement and enthusiasm on the air 
• Participation of the audience in the program 




• Guides (scenarios) developed for the production of the 
programs 
• Element of the week program gathered in listening villages 
• 9 quality programs produced according to FRI approach and 
18 programs broadcasted (available here: link to be 
provided) 
• 5 resources were adapted from previous FRI work to 
support broadcasters in producing quality programs on 
sorghum production in Mali. These resources were on the 




o Talking scarecrows in Mali. 
o Farmers work together for quality post-harvest 
management of  
sorghum in southern Mali. 
o Sorghum: a cereal that produces well even when the 
rains are 
insufficient in Mali.  
o Health benefits of sorghum. 
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o Farmers multiply their sorghum harvests by three 
thanks to the 
mulch crop. 
6 Monitoring and control of quality 
programs based on VOICE analysis 
November 2017 • VOICE analysis of two programs (2nd and 3rd) of the series 
providing information on 1) yield and other advantages to 
the specific variety, and 2) the Technical itineraries for the 
production of sorghum 
• Strengths and weaknesses identified following the analysis 
of two programs 
• Regular monitoring of the episodes broadcasted through 
ICT 
7 Interaction of the audience in programs October - 
December 2017 
• Live calls: 87 
• Incoming calls: 1110 
• Outgoing calls:  164 
• Total interactions: 1361 
8 Summative Evaluation conducted  December 2017  • 32 persons, including 11 women, took part in the 
summative evaluation workshop.  
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Appendix 1: Outcomes, outputs and activities of the Africa 
RISING West Africa project phase 2 
Outcome 1: Farmers and farming communities in the project area are practicing more 
productive, resilient, and profitable and sustainably intensified crop–livestock systems 
linked to markets. 
Output 1.1: Research products for 
more productive, intensive, diverse, 
profitable, and resilient crops (cereals, 
legumes, and vegetables); livestock 
(sheep, goats, cattle, poultry, and 
pigs), and integrated crop–livestock 
farming systems are identified and 
disseminated to farmers through 
development partners.  
Activity 1.1.1: Test and disseminate a combination of 
climate-smart crop varieties and agronomic practices 
to increase and sustain food and feed production. 
Activity 1.1.2: Test and disseminate a combination of 
improved breeds, housing, feeding, health, and 
breeding practices to intensify rearing of livestock 
(sheep, goat, pig, and poultry) for meat, egg, and 
milk production. 
Activity 1.1.3: Test and disseminate integrated crop–
livestock–soil and agroforestry systems to increase 
and sustain productivity and reduce risk. 
 
Output 1.2: Integrated management 
practices and innovations to improve 
and sustain productivity and 
ecosystems services of the soil, land, 
water, and vegetation resources are 
developed and disseminated with 
farmers and development partners in 
the intervention communities. 
Activity 1.2.1: Test and disseminate land, soil, and 
integrated land-soil technologies and practices to 
improve and sustain productivity and ecosystems 
services at the farm and landscape/watershed levels. 
Activity 1.2.2: Test and promote water management 
technologies and practices to increase water 
productivity in the small-scale crop–livestock farming 
systems under rainfed and irrigated conditions. 
Activity 1.2.3: Test and promote integrated soil 
fertility and integrated pest management 
technologies and practices to increase and sustain 
productivity and reduce risk. 
 
Output 1.3: labour-saving and gender-
sensitive technologies in target areas 
to reduce drudgery while increasing 
labour efficiency in the production 
cycle delivered. 
Activity 1.3.1: Train local partners on appropriate use 
of drudgery reducing technology delivery. 
Activity 1.3.2: Introduce, test, and adapt existing pre-
harvest small-scale mechanization options to 
farmers and partners in the intervention 
communities. 
 
Outcome 2: More farmers and farm families are adopting technologies and practices to 
improve nutrition, food and feed safety, post-harvest handling, and value addition. 
Output 2.1: Improved technologies, 
innovations, practices, and habits to 
increase production and consumption 
of safe diverse and more nutritious 
food for farm families, especially by 
Activity 2.1.1: Train farm families, especially women, 
to produce and consume diverse and more 
nutritious food. 
Activity 2.1.2: Use nutrition-focused activities as an 
entry point for greater involvement of younger 
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women and children developed and 
disseminated in partnership with 
research and development partners. 
women and the youth in the production and 
consumption of diverse and more nutritious foods. 
Output 2.2: Postharvest technologies 
and practices to provide options for 
the food and feed sectors are tested 
and disseminated to farmers, through 
researchers, extension staff, and 
development partners.  
Activity 2.2.1: Introduce, evaluate, adapt, and 
disseminate existing postharvest technologies and 
practices. 
Activity 2.2.2: Build capacity of farm families to 
reduce postharvest losses. 
Outcome 3: Farmers and other value chain actors have greater and equitable access to 
production assets and markets (input and output) through enabling institutions and 
policies. 
Output 3.1: Enabling policies and 
institutional arrangements to increase 
participation of farm families, 
especially women and youth in the 
output and input markets and 
decision-making are advocated for 
implementation by national 
governments, policy makers, and 
development partners. 
Activity 3.1.1: Review existing policies and 
institutional arrangements affecting equitable access 
to production assets and markets. 
Activity 3.1.2 Assess the level of inclusiveness of 
women and the youth along crop and livestock value 
chains. 
Activity 3.1.3: Advocate enabling policies and 
institutional arrangements to increase participation 
of farm families, especially women and youth, in the 
output and input markets. 
Output 3.2: Options to expand 
accessibility of production assets and 
increase participation in household 
decision-making by disaggregated 
groups by gender. 
Activity 3.2.1: Identify constraints to, and 
opportunities for increasing women and youth 
access to production assets in the target area. 
Outcome 4: Effective partnerships are built with farmers, local communities, and research 
and development partners in the private and public sectors to ensure delivery and uptake 
at scale of SI, technologies, innovations, and practices. 
Output 4.1: Alliances and effective 
partnerships developed among 
farmers, local communities, and 
research and development agents in 
the public and private sectors to 
enable the release, dissemination, 
and adoption of proven technologies 
and practices to scale. 
Activity 4.1.1: Conduct cost-benefit and gender 
analysis coupled with other socioeconomic analyses 
to identify and quantify adoption constraints and 
opportunities for different farmer contexts. 
Activity 4.1.2: Map and assess relevant stakeholders 
to establish dialog for the exploration of mutual 
synergies for scaling delivery of validated 
technologies. 
Activity 4.1.3: Leverage/link and integrate 
(engagement and outreach) with existent initiatives 
including government extension systems to support 
and encourage the delivery pathways. 
Output 4.2: Gender-sensitive decision 
support tools to assess technology 
associated risks and opportunities are 
available for use by project partners. 
Activity 4.2.1: Identify and communicate gender-
sensitive decision support tools in the context of 
different farm typologies. 
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Output 4.3: An updated framework 
for monitoring technology adoption 
to be used by the project team and 
scaling partners available and 
accessible. 
Activity 4.3.1: Monitor and report technologies and 
their associated beneficiaries or farmers exposed to 
the innovations using the tools developed by IFPRI. 
Activity 4.3.2: Make these reports available on the 
Africa RISING repositories. 
Output 4.4: Knowledge sharing 
centres (physical structures) and 
learning alliances are developed 
within existing local and regional 
institutions.  
Activity 4.4.1: Establish knowledge-sharing and 







Appendix 2: Africa RISING Funded Graduate Students – West Africa (Update: October 2017) 
S/N Name Sex Country Degree University Start End Specialization 
1.  Goodman Safo Kantanka  M Ghana PhD KNUST 2013 2017 Poultry nutrition 
2.  Abdul Rahman Nurudeen M Ghana PhD KNUST 2013 2017 Soil science 
3.  Solomon Konlan M Ghana PhD UDS 2013 2018 Animal science 
4.  Daniel Agbetiameh M Ghana PhD KNUST 2013 2017 Pathology 
5.  Mary Ollenburger F Mali PhD WUR 2012 2017 Farming systems 
6.  Thibault de Moor M Ghana MSc WUR 2015 2017 Mechanization 
7.  Mirja Michalscheck F Ghana PhD WUR 2015 2018 Farming systems 
8.  Arouna Dissa M Mali PhD WUR 2017 2019 Value chains 
9.  Eva Huet F Mali PhD WUR 2017 2019 Technology targeting 
10.  Moussa Sanogo M Mali MSc UMB 2016 2017 Economics 
11.  Sery Coulibaly  M Mali MSc IPR 2017 2017 Soil science 
KNUST: Kwame Nkrumah University of Science and Technology, Kumasi, Ghana; UDS: University for Development Studies, Tamale, Ghana; WUR: Wageningen University and 
Research, The Netherlands; UMB: University of Mandé Bukari, Mali; IPR: IPR/IFRA de Katibougou, Mali. 
 
 
